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PREFACE 

The  principal  object  in  preparing  a  compilation  of  solubility 
data,  from  the  point  of  view  of  the  advancement  of  chemistry,  is 
to  furnish  material  for  the  origination  and  verification  of  theories 
of  solution.  The  majority  of  investigators  who  have  been  en- 
gaged on  such  problems,  have  been  compelled  to  determine  ex- 
perimentally the  values  required  for  developing  the  generalizations 
they  hoped  to  establish.  In  fact,  a  large  part  of  the  most  accurate 
data  which  are  here  brought  together,  are  the  outgrowth  of  such 
studies.  It  is  hoped,  therefore,  that  the  present  effort  to  make 
these  and  all  other  quantitative  results  more  accessible  for  theo- 
retical studies  of  solubility,  will  lead  to  noteworthy  advances  in 
diis  field  of  chemistry. 

Of  the  various  properties  which  determine  the  uses  of  com- 
pounds in  a  chemical  way,  solubility  is  of  first  importance.  There- 
fore, solubility  data  are  perhaps  of  even  greater  interest  from  a 
practical  than  from  a  theoretical  point  of  view.  For  this  reason  it 
has  been  necessary  to  consider  the  needs  of  those  who  require  such 
information  only  incidentally  and  may,  therefore,  be  less  familiar 
with  some  of  the  forms  used  for  its  expression.  With  this  in 
mind,  and  at  the  suggestion  of  users  of  the  preceding  edition, 
chapters  have  been  prepared  in  which  are  described,  among  other 
things,  the  sources  of  solubility  data,  the  methods  of  calculating 
them  to  desired  terms,  the  interpretation  of  their  tabular  arrange- 
ment, as  well  as  some  of  the  methods  used  for  the  accurate  deter- 
mination of  solubilities. 

Soon  after  the  previous  edition  was  issued,  the  collection  of  the 
new  data,  to  be  used  in  keeping  the  subject  matter  up  to  date, 
was  systematically  begun.  In  doing  this,  the  experiment  was 
made  of  examining  each  journal  page  by  page,  instead  of  scan- 
ning the  titles  of  original  papers  contained  in  it.  This  resulted  in 
the  discovery  of  many  data  that  would  otherwise  have  been  over- 
looked, and  it  soon  became  apparent  that  a  more  careful  search  of 
the  literature  than  that  previously  made  was  necessary.  It  was, 
therefore,  decided  not  only  to  examine  the  current  periodicals 
minutely,  but  to  go  through  the  back  volumes  in  a  manner  equally 
as  thorough.  The  data  collected  in  this  way  soon  amounted  to  more 
than  couU  be  advantageously  added  as  a  supplement  to  the  tables 
in  the  first  edition,  and  it  was  decided  to  wait  until  the  whole 
book  could  be  completely  rearranged,  before  making  any  additions 
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to  the  subject  matter.  It  also  appeared  advisable  to  extend  the 
scope  to  include  freezing-point  and  certain  other  data,  which  had 
been  omitted  entirely  from  the  first  edition.  The  undertaking, 
therefore,  developed  far  beyond  the  original  expectation  of  regu- 
larly adding,  from  year  to  year,  the  new  data  which  would  keep 
the  compilation  up  to  date.  Since  the  amount  of  time  at  my  dis- 
posal for  this  work  was  limited,  progress  necessarily  has  been 
slow.  Finally,  the  advent  of  the  war  extended  the  period  far  be- 
yond the  limit  caused  by  other  conditions. 

Although  the  compilation  has  now  been  completed,  I  realize 
that  in  a  work  of  this  kind,  more  satisfactory  results  would  have 
been  achieved  if  several  individuals  had  cooperated  in  its  prepara- 
tion. The  recent  decision  of  the  American  Chemical  Society  to 
extend  its  activities  to  the  publication  of  reference  books,  will,  I 
hope,  insure  that  hereafter,  compilations  of  the  present  character 
will  be  made  in  the  exceptionally  thorough  manner  which  only  an 
organization  with  elaborate  facilities  can  provide. 

In  this  connection  I  wish  to  express  the  opinion  that  the  new 
venture  of  publishing  compendia  of  chemical  literature,  which  the 
chemical  societies  of  England  and  America  are  just  now  about  to 
undertake,  will  prove  of  service  to  the  progress  of  chemistry  in 
English  speaking  countries,  second  only  to  that  rendered  by  the 
journals  of  original  and  of  abstract  literature,  which  these  societies 
have  so  successfully  developed. 

I  realize,  more  than  ever,  that  opportunities  for  the  occurrence 
of  errors  are  innumerable  and  although  I  have  endeavored  to 
maintain  unremitting  vigilance  to  avoid  them,  my  efforts  toward 
this  end  have  not  always  been  successful.  I  desire  to  express  my 
appreciation  to  all  who  have  called  attention  to  errors  in  the 
former  edition  and  I  will  be  equally  grateful  to  those  who  point 
out  to  me  needed  corrections  in  the  present  book.  In  this  con- 
nection, I  am  greatly  indebted  to  Professor  B.  N.  Menschutkin  of  the 
Polytechnic  Institute  (Sosnovka),  Petrograd,  Russia,  who,  in  calling 
my  attention  to  an  error  in  the  tabulation  of  some  of  his  work 
given  in  the  first  edition,  sent  me  a  complete  set  of  reprints  of  his 
many  papers  on  solubility  and  personally  corrected  the  tables 
which  I  prepared  from  them,  for  use  in  the  present  volume. 

In  conclusion  I  wish  gratefully  to  acknowledge  the  assistance 
rendered  me  by  Dr.  W.  S.  Putnam  of  the  Cooper  Union  of  New 
York  during  the  compilation  of  the  first  150  pages  of  the  tables, 

A.  S. 
Washington,  D.  C, 

Fd).  22,  1919. 
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The  following  detailed  account  of  the  collection  and  arrangement 
of  the  solubility  data  contained  in  the  present  volume,  has  been 
prepared  particularly  for  those  who  need  quantitative  solubilities 
rarely,  and  are  more  or  less  unfamiliar  with  the  usual  tabular 
methods  of  expressing  such  data.  To  those  who  are  better  ac- 
quainted with  the  subject,  the  descriptions  in  some  cases  at  least, 
wfll  probably  be  considered  more  elementary  than  necessary.  It  is 
hoped,  however,  that  with  the  aid  of  the  explanations  here  given, 
no  one  need  remain  uncertsCin  as  to  the  true  meaning  of  any  result 
or  form  of  expression  found  in  the  book. 

Sources  of  the  Data.  —  In  addition  to  those  determinations  made 
for  the  specific  purpose  of  ascertaining  particular  solubilities,  many 
results  are  reported  in  connection  with  the  study  of  theories  of 
solution  and  are,  therefore,  easily  located.  On  the  other  hand,  since 
solubilities  often  form  only  an  incidental  part  of  an  investigation, 
many  valuable  data  can  be  found  only  by  a  very  careful  search  of 
the  literature.  Consequentiy,  in  collecting  material  for  the  present 
compilation,  the  procedure  was  adopted  of  perusing,  page  by  page, 
every  volume  of  a  selected  number  of  chemical  journals,  for  the 
years  1900  to  1918.  In  doing  this,  attention  was  paid  particularly, 
to  collecting  all  tabulated  data,  but  a  vigilant  watch  for  solubility 
statements  in  the  text  was  also  maintained.  The  twenty-three 
journals  which  were  examined  in  this  manner  are  designated  with 
asterisks  (*)  in  the  volume-year  table  of  journals  given  at  the  end 
of  the  book.  There  is  also  listed  in  this  table  a  somewhat  larger 
number  of  other  journals,  containing  relatively  few  papers  in  which 
solubility  data  may  be  expected.  In  these  cases,  a  page  by  page 
examination  would  have  required  more  effort  than  the  results  to  be 
gained  appeared  to  justify.  Consequently,  only  the  tables  of  con- 
tents of  these  journals  were  searched  for  references  to  solubility 
data.  The  last  volume  number  given  for  each  journal  in  this  table 
shows  the  final  volume  examined  as  above  mentioned. 

Of  the  abstract  journals,  only  "Chemical  Abstracts"  was  syste- 
matically searched  for  references  to  data  published  in  other  than 
the  twenty-three  journals  which  were  minutely  examined.  The 
original  of  practically  all  references  obtained  in  this  way  was 
consulted. 
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The  larger  handbooks  of  inorganic  and  organic  chemistry,  such 
ad  those  of  Dammer,  Moissan,  Gmelin-Kraut,  Abegg,  Beilstein  and 
others,  were  not  examined,  since  it  was  believed  that  the  major  part 
of  the  data  so  obtained  would  undoubtedly  have  been  already  col- 
lected from  the  journals. 

Of  the  available  compendia  of  physical  constants,  only  the  fourth 
edition  of  Landolt  and  Bdmstein's  "Tabellen"  and  the  three  issues 
of  the  international  "Tables  annuelles  de  Constantes  et  Donn6es 
Num^rique"  were  systematically  examined,  and  in  these  cases  the 
volumes  were  used  principally  to  check  the  completeness  of  the 
compilation  made  directly  from  the  journals. 

Of  the  various  pharmacopceias  and  pharmaceutical  reference 
books,  only  the  eighth  edition  of  the  U.  S  Pharmacopceia  (1905) 
was  used  to  any  extent  as  a  source  of  solubility  data.  Most  of  the 
results  contained  in  the  subsequent  ninth  edition  (1916),  are  taken 
from  the  previous  edition  and  calculated  to  the  basis  of  volume,  in- 
stead of  weight,  of  solvent  required  to  dissolve  unit  weight  of  solid. 
It  is  believed  that,  for  the  present  compilation,  the  weight  basis  for 
expressing  the  results  is  to  be  preferred,  and  moreover,  by  taking 
the  data  directly  from  the  eighth  edition,  the  errors  incidental  to 
the  recalculation  and  rounding  off  to  whole  numbers,  are  elimi- 
nated. 

In  this  connection,  it  should  be  mentioned  that  the  results  ob- 
tained from  pharmaceutical  reference  books  for  the  more  complex 
compounds  such  as  the  alkaloids,  are  for  the  most  part  of  only 
qualitative  interest,  and  although  probably  of  sufficient  exactness 
for  use  in  pharmaceutical  compounding,  do  not  come  within  the 
scope  of  quantitative  accuracy  adopted  for  the  present  volume. 

Collection  and  Compilation  of  the  Data.  —  In  all  cases  where  solu- 
bility results  were  found  recorded  in  an  original  communication, 
the  data  and  accompanying  descriptions  of  the  experiments  were 
copied  and  the  record  thus  made  filed  for  future  use.  In  preparing 
these  abstracts  the  actual  experimental  results  were  always  recorded 
when  available,  rather  than  the  values  as  recalculated  by  the  author 
to  terms  which  best  suited  the  solution  of  the  problem  in  hand.  In 
many  cases  the  original  analytical  data  were  not  given  and  uncer- 
tainties arose  as  to  the  factors  used  and  as  to  just  how  the  calcula- 
tions had  been  made.  This  was  particularly  true  in  the  many  cases 
where  the  results  were  expressed  in  gram  molecular  quantities  per 
given  volume  of  solution  or  on  the  basis  of  molecular  percentage. 

The  supplementary  information  sought  in  each  paper  included 
such  points  as  the  method  which  had  been  employed  for  securing 
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equilibrium,  the  care  exercised  in  purifying  the  material,  the  exact 
composition  of  the  solid  phase,  the  procedure  followed  in  separating 
the  saturated  solution  and  analyzing  it,  as  well  as  any  other  details 
which  might  be  of  value  in  forming  a  correct  estimate  of  the  ac- 
curacy of  the  work.  The  time  consumed  in  this  part  of  the  exami- 
nation of  the  original  papers  was  usually  found  to  have  been  well 
spent  when  the  compilation  of  the  solubility  tables  from  these  data 
dieets  was  undertaken.  This  was  especially  the  case  when  it  be- 
came necessary  to  compare  the  results  for  the  same  compounds 
obtained  by  two  or  more  investigators.  When  practically  all 
abstracting  of  the  solubility  data  in  the  journals  already  referred  to 
had  been  completed,  the  data  sheets,  which  were  at  first  grouped 
according  to  the  journals  examined,  were  arranged  alphabetically 
m  accordance  with  the  names  of  the  compounds  for  which  data  had 
been  determined.  In  this  way  all  results  for  a  particular  compound 
were  brought  together  and  the  actual  preparation  of  the  systemati- 
caOy  arranged  tables  could  be  begun. 

It  will  be  noted  that  by  this  plan  the  original  papers  were  practi- 
cally all  consulted  before  the  actual  compilation  of  any  of  the  data 
was  started.  In  only  a  small  percentage  of  cases  was  the  author's 
paper  again  consulted,  at  the  time  the  manuscript  of  the  compiled 
tables  was  prepared  or  later.  Although  this  plan  introduces 
numerous  opportunities  for  errors  resulting  from  the  recopying  of 
the  original  data,  it  appeared  to  be  the  only  practical  procedure. 
A  more  direct  transference  of  the  original  results  to  the  finished  page 
wouki  have  required  that  the  work  be  done  in  the  library  or  that  a 
much  larger  number  of  books  be  withdrawn  than  is  ordinarily 
permitted. 

Although  it  was  originally  intended  to  have  the  manuscript 
pages  typewritten  before  transmitting  them  to  the  printer,  this 
plan  had  to  be  abandoned  on  account  of  the  difficulty  in  obtaining 
the  services  of  a  competent  person  and  also  on  account  of  the 
considerable  added  expense.  This  necessity  may  possibly  have 
resulted  advantageously,  since  one  of  the  several  opportunities  for 
the  introduction  of  mistakes  through  copying  the  figures,  was 
diminated. 

The  copy  as  forwarded  to  the  printer  was,  for  the  most  part, 
dear  and  legible  but  it  was  far  from  the  orderly  character  of  type- 
written pages,  consequently,  it  would  be  surprising  if  none  of  the 
many  errors  made  by  the  compositors  as  a  result  of  imperfect 
copy,  were  overlooked  during  the  proof-reading,  which  from  be- 
ginning to  end  was  done  without  assistance.     In  order  to  reduce 
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typographical  and  all  other  errors  to  the  least  possible  number,  it 
would  be  necessar\'  to  compare  every  original  paper  with  the  final 
printer *$  proof  and  to  repeat  eN-ery  calculation  of  a  result  one  or 
more  times.  That  this  was  not  possible  in  the  present  case  will 
be  easily  realized  when  the  N-ery  large  anaount  of  the  data  is 
coRsidefed. 

These  details  are  mentioned  at  this  time  because  it  is  belicA-ed 
that  the  user  of  the  boc^:  is  entitled  to  exact  information  in  regard 
to  the  conditions  under  which  the  compilation  was  m^de.  It  is 
iHih'  with  a  dear  understanding  of  its  limitatioas  that  the  book 
can  be  used  to  greatest  adx-antage. 

In  this  connection  it  should  be  pointed  out  that  aldkiagiii  oppor- 
tunities foe  errors  in  recording  the  purely  numerkal  data  here 
brought  together  are  abundant,  in  the  majority  oc  cises  the  ceus- 
takes  are  not  necessarily  miskadirtg  if  proper  regard  2^  pami  to  the 
general  import  of  the  results  as  a  whole.  T!l:£>  oa  t!ae  bu^  oc  the 
weH-estih&hed  principle  that  changies  in  aofcibCty.  sac*:  js  are 
due  to  temperature  or  coocentratixi  oc  sciv-eat.  ^Trxys  proceed 
reguLirt\\  errors  in  the  case  of  ooe  cr  EBC»ce  i^iires  En  x  ta^iie  wiH 
becvGCie  apparent  oa  careful  cocnparisCGL  witn  t!:)e  rgrrr,L:~:u:  resells, 
or  by  plc»tttn§  them  oa  cn»s  sectixi  pki^wr  aoi  crawizsc  ±i»  c=r%-e. 
Cottseqaentiy.  the  table  as  a  w&>_Mie  pcoxSies  a  crseck  ca  :±e  EziS- 
vifojl  results  of  which  it  fi^  com^Kieed. 

^T^5*r^  —  la  brief,  it  tativ  be  stated  inktr  rt  iis  beer  tie  zrren.- 
tktt  to  aaduiie  in  trrzsr-  coiipiTataja,  the  jctuul  resci*3v.  .-r  i  r^tsrsare 
lt>  all  vp3ttatrtatrve  aotubflEty  dttx  reccriec  ^  tne  3-*^^^"^  > 
t!L>  at  a  pceceifiag  sectaoa  .imri  Ejced  b:  lie  iici  a::  riK  imi  re 


Fceesm^-  or  anitinif-jwiaits  cf  bfrr.iry  vX  td-t^  ctrnrcriicL  ^y^sCf'nirw 
as  esptianftf  ir  trdf  Sxrcacce  ca  piajs  t.  are  o^nsio^r^i  7*  S»  ^-.ltS- 
Ci:rve  scittciSzy  Juxsl.  T&e  es^xrinisi^  rjisui'^  jr^  -^aircic  Srr 
ciriSr  :3t76e  sysGam^  Bet  waici  -me  compnnst*  2>  wxtjt  nr  ^--nna* 
s,x  winri  are  iii\rm:eb-  -rf  iiiriy  wel-incwo:  o^Tiiprmitiv  am£  rrjf- 
est»!ices  an;  jnr«t  la  al  :cier?  5rr  wttuci  iiLui  wer?*  jjimii 

CNraij:  :?*  ^  amrermiiirr  .jf  tne  bcumfary  "Sjcire^n:  fcoiciiicy 
aai£  ,*cri*r  einnHrrria.  iz  iis  best  lecsasarv  arctcraruv  7,*  inrv  3e 
3m;  it  rtj^juri  tr.:  jsmirr  fjnta  wmi:^^  in  ias  acpeanfti  Trrse  ?-*  :aunm5e^ 
tt  air^^Trimce  wi ci  nnsv  ao  azssnnc  iis  been:  ixuiiK  -32  jji^rhgr 
siiaer  ipir«s  tt  rsKTSunssw  5n"  tii;  5:ilcwtng:: 

•t.    Miitingrcviirc  hLZL  5nr  mxranjs  -t  th?<iuS'  oilu^^  . 
7    Jfeitingr-TcinjL  hLZi.  5:r  niix!rir!*r>  :c  rxnm^rtusv  isirsirc  x  iw 
^t  2eJairwei"^r  snrnie  r^nnx'sduTi* 
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(c)  Freezing-points  of  very  dilute  solutions  made  for  the  de- 
termination of  molecular  weights  or  electrolytic  disso- 
ciation. 
((0  Data  for  the  solubility  of  gases  in  molten  metals, 
(f)  The  so-called  solubility  of  metals  in  various  solvents,  due 

to  a  chemical  reaction  which  occurs. 
(/)  Data  for  solid  solutions. 

{£j  Data  for  compounds  of  unknown  or  variable  composition. 
Order  of  Arrangement,  —  The  alphabetical  arrangement  is  be- 
liexed  to  have  the  advantage  that  data  for  particular  compounds 
can  be  more  easily  located  than  would  be  the  case  if  various  com- 
pounds or  systems  had  been  grouped  according  to  selected  rela- 
tionships.   There  is  one  difficulty  which  applies  equally  to  any  ar- 
rangement designed  to  avoid  duplications,  and  that  is  the  placing 
of  those  systems  for  which  solubility  results  are  given  for  two  or 
more  of  the   constituents   involved.    This  applies  especially   to 
freezing-point  lowering  data  for  binary  mixtures.     In  these  cases 
the  results  show  in  turn  the  solubility  of  each  component  in  the 
other  and  it  is  necessary  to  choose  one,  or  to  record  the  results  under 
the  name  of  each  member  in  two  separate  places.    There  are  many 
similar  cases,  in  aqueous  systems  of  two  or  more  salts  and  of  mix- 
tures of  liquids,  where  results  are  given  in  succession  for  the  solu- 
bih'ty  of  each  component  in  solutions  of  varying  concentrations 
of  the  other.     In  order  to  prevent  duplication  in  these  cases  it  was 
necessary  arbitrarily  to  select  that  component  under  which  the 
results  for  the  entire  system  are  to  be  recorded.     In  harmony  with 
the  general  alphabetical  plan  of  the  book,  it  appeared  most  logical 
to  make  the  selection  on  the  basis  of  the  alphabetical  order  of  the 
names  of  the  compounds  involved.     In  the  majority  of  cases, 
therefore,  every  system  in  which  solubility  data  for  two  or  more 
compounds  are  given,  is  placed  under  the  name  of  that  component, 
the  initial  of  which  comes  earliest  in  the  alphabet. 

The  advantage  of  this  plan  is  that  every  system  is  assigned  to  a 
single  position  by  rule  and  opportunities  for  unknowingly  record- 
ing independent  investigations  of  the  same  system,  under  different 
headings  at  widely  separated  portions  of  the  book,  are  avoided. 

An  exception  to  this  rule,  which  it  was  considered  wise  to  observe, 
is  in  connection  with  mixed  systems  containing  a  compound  of  one 
of  the  rarer  elements.  In  these  cases,  on  account  of  the  greater 
interest  in  the  rare  earth  compound,  the  data  have  been  located 
under  its  name. 

In  the  case  of  those  mixtures  of  salts  and  liquids  which  yield 
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liquid  layers  over  certain  concentrations  and,  therefore,  to  all  in- 
tents and  purposes  become  reciprocally  soluble  liquid  mixtures,  they 
are  placed  under  the  name  of  the  salt  or  of  that  component  which 
exists  as  a  solid  under  ordinary  conditions.  It  has  only  rarely  been 
possible  to  give  cross  references  in  the  body  of  the  book,  but  in 
all  cases  those  components  of  the  mixtures,  other  than  the  one 
under  which  the  data  are  alphabetically  recorded,  are  included 
in  the  subject  index  of  the  book  and  the  reader,  therefore,  should 
not  fail  to  consult  the  index  when  results  or  a  cross  reference  to 
the  desired  compound  are  not  found  in  the  proper  place  in  the 
body  of  the  book. 

Nomenclature.  —  In  regard  to  questions  of  the  proper  naming  of 
compounds  for  the  purpose  of  their  correct  alphabetical  arrange- 
ment, particularly  in  respect  to  organic  compounds,  the  usage 
followed  in  the  index  of  "Chemical  Abstracts"  has  been  adopted. 
Thus  the  name  under  which  a  given  compound  is  indexed  in 
"Chemical  Abstracts"  is,  in  practically  all  cases,  the  one  used  for 
deciding  its  position  in  the  present  compilation. 

The  most  notable  deviation  from  this  rule  is  in  the  case  of  com- 
pounds of  those  metals  to  which  specific  names,  differing  from  the 
name  of  the  metal  itself,  have  been  given;  thus,  for  example  in 
the  present  compilation,  iron  salts  are  not  classed  under  ferrous 
and  ferric  and  tin  salts  under  stannous  and  stannic  but  under  iron 
and  tin,  respectively.  Another  exception  is  the  grouping  of  di 
and  tri  substituted  amines  under  the  mono  substituted  compound, 
instead  of  placing  them  under  the  widely  separated  headings  Di 
and  Tri.  Thus  results  for  diethylamine  and  triethylamine  are 
given  in  connection  with  ethyl  amine  instead  of  being  grouped, 
on  the  one  hand  with  dimethyl,  dipropyl,  diphenyl,  etc.,  amines, 
and  on  the  other  with  trimethyl,  tripropyl,  triphenyl,  etc.,  amines. 

In  harmony  with  the  adoption  of  "Chemical  Abstracts"  as 
authority  for  the  correct  naming  of  compounds,  the  rules  adopted 
for  that  publication  (see,  in  connection  with  index  to  Vol.  ii, 
1 91 7)  have  been  followed  as  closely  as  possible  in  all  other  matters 
connected  with  systematic  nomenclature.  The  exceptions  which 
may  be  found  are  either  mistakes,  or  occur  in  those  tables  reused 
from  the  first  edition,  in  which  corrections  of  the  original  plates 
would  have  cost  more  than  the  advantage  to  be  gained  appeared 
to  justify.  (For  example,  see  first  table,  page  144,  and  many 
others  in  which  the  old  forms  of  spelling  names  such  as  aniline, 
sulfate,  glycerol,  etc.,  have  not  been  corrected.) 

Abbreviaiions.  —  Although,  in  practically  every  case  the  abbre- 
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viations  which  have  been  used  are  identical  with  those  adopted 
(or  'Xhemical  Abstracts"  and  will,  in  general,  be  readily  under- 
stood, (or  the  sake  of  accuracy  and  as  a  matter  of  convenience  a 
Gst  o(  those  made  use  of  in  the  present  volume  is  given  at  the 
dose  o(  this  chapter.     (Page  xxi.) 

IMerature  References.  —  In  order  to  save  space,  when  several 
references  must  be  given  in  connection  with  one  result  or  table, 
and  to  avoid  the  repetition  of  the  complete  journal  reference 
when  data  for  different  compounds  are  given  in  the  same  paper, 
an  abbreviated  form  of  reference,  consisting  of  the  name  of  the 
autiior  and  year  of  the  work,  has  been  adopted.  These  are  to  be 
used  in  connection  with  the  author's  index,  in  which  the  complete 
references  are  arranged  chronologically  under  each  name.  ^ 

Deviations  from  this  system  occur  in  connection  with  the  tables 
reused  from  the  first  edition.  In  these  cases  it  was  decided  not 
to  incur  the  expense  of  altering  the  plates  simply  for  the  sake  of 
unifomiity.  The  complete  references  given  with  the  old  tables 
are  sometimes,  but  not  always,  repeated  in  the  author's  index. 

Pmns  of  SUUing  and  Methods  of  Calculating  Solubilities  to  Desired 
Terms.  —  When  a  solid  compound  is  brought  in  contact  with  a 
liquid,  more  or  less  of  it  dissolves  with  the  production  of  a  homoge- 
neous liquid    mixture.     The   disappearance  of   the   solid   in   the 
liquid  continues,  however,  only  up  to  a  certain  point,  beyond 
which  at  a  given  temperature,  no  more  of  the  solid  can  be  made 
to  dissolve.     This  quantity  is  designated  as  the  solubility  of  the 
compound  in  the  particular  liquid.    Solubility,  therefore,  always 
refers  to  a  saturated  solution  and  is  expressed  numerically  in 
terms  of  the  composition  of  the  homogeneous  liquid  in  equilib- 
rium with  an  excess  of  undissolved  solid.     It  is  obvious  that  the 
composition  of  a  saturated  solution  may  be  expressed  in  a  great 
\'ariety  of  terms  and  it  is,  therefore,  to  be  expected  that  investi- 
gators will  choose  those  terms  which  best  suit  the  elucidation  of 
the  particular  problems  in  hand. 

As  might  be  expected,  the  terms  in  most  general  use  and  those 
which  permit  of  the  widest  applicability  of  the  results,  are  based 
on  the  weights  of  the  ingredients  of  the  saturated  solution.  These 
may  be  either  the  weight  of  the  dissolved  compound  contained  in  a 
unit  weight  (usually  lOO  grams)  of  the  homogeneous  liquid  mixture, 
which  corresponds  to  percentage  of  the  dissolved  compound  in 
the  saturated  solution,  or  else  the  weight  of  the  dissolved  sub- 
stance in  a  unit  weight  of  the  solvent.  In  either  case  the  one 
form  may  be  easily  calculated  to  the  other.    Thus,  for  instance, 
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if  It  IS  found  that  lOO  grams  of  the  saturated  solution  contain 
20  grams  of  the  dissolved  compound,  there  can  be  present  only 
100  —  20  =  80  grams  of  solvent,  and  since  this  80  grams  of  solvent 
holds  20  grams  of  the  dissolved  compound,  20  -^  80  X  100  =  25 
grams  of  it  are  present  per  100  grams  of  solvent.  The  calculation 
in  the  opposite  direction  is,  of  course,  just  as  simple.  If  100  grams 
of  solvent  contain  25  grams  of  dissolved  compound,  then  100  +  25 
grams  of  solution  must  contain  25  grams  or  100  grams  of  saturated 
solution  contain  ^i^  X  100  =  20  grams  of  the  dissolved  compound. 

In  the  case  of  most  solubility  statements  contained  in  the  phar- 
maceutical literature,  the  results  are  given  in  terms  of  weight  or 
volume  of  solvent  required  to  dissolve  unit  weight  of  solid.  Since 
all  such  results  are  simply  the  reciprocal  of  the  terms,  grams  solid 
contained  in  unit  number  of  grams  of  solvent,  the  procedure  for 
transforming  them  to  the  more  usual  form  simply  involves  dividing 
I  gram  by  the  stated  number  of  grams  of  solvent.  In  •  those 
cases,  however,  where  the  amount  of  solvent  is  expressed  in  vol- 
ume instead  of  weight,  it  is  first  necessary  to  multiply  by  the 
specific  gravity  of  the  solvent  in  order  to  find  the  weight  corre- 
sponding to  the  given  volume. 

A  more  serious  complication  is,  however,  introduced  in  those 
cases  where  the  results  have  been  reported  only  in  terms  of  vol- 
ume of  the  saturated  solution  (100  cc.  or  i  liter).  On  account  of 
the  change  in  volume  which  always  results  when  a  solid  dissolves 
in  a  liquid,  a  calculation  of  the  weight  of  the  solvent  present, 
when  only  the  weight  of  the  dissolved  compound  and  total  volume 
of  the  solution  is  given,  cannot  be  made.  In  these  cases  it  is 
also  necessary  to  know  the  weight  of  a  unit  volume  of  the  satu- 
rated solution,  that  is,  its  specific  gravity,  in  order  to  convert 
the  results  from  the  volume  to  the  weight  basis.  Consequently, 
for  solubility  results  to  be  most  generally  useful,  the  specific  gravity 
of  the  saturated  solution  should  always  be  determined. 

The  calculation  of  a  given  result  from  the  volume  to  the  weight 

basis  or  vice  versa,  with  the  aid  of  the  specific  gravity  (density), 

is  readily  understood  when  it  is  remembered  that  this  factor  is 

simply  the  weight  in  grams  of  i  cc.  of  the  solution.     If,  for  example, 

it  is  stated  that  100  cc.  of  saturated  solution  contain  25  grams  of 

salt  and  the  specific  gravity  is  1.15,  it  is  apparent  that  115  grams 

of  the  solution  contain  25  grams  of  the  salt,  or  100  grams  contain 

2^ 
— ^  =21.7    grams.     Conversely,    when    the    calculation    of    the 

amount  of  salt  in  100  cc.  from  that  in  100  grams  of  solutioa  is  to 
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be  made,  the  weight  of  dissolved  compound  must  be  multiplied 
by  the  specific  gravity. 

One  of  the  forms  of  presenting  solubility  data  for  which  especial 
care  is  needed  in  converting  the  values  to  a  diflferent  basis  is  in 
the  case  of  results  for  salts  with  water  of  crystallization.  In  some 
instances  these  results  are  expressed  in  weight  of  the  hydrated 
compound  in  a  given  volume  or  weight  of  the  saturated  solution. 
If  it  is  desired  to  ascertain  the  weight  of  anhydrous  salt  present, 
it  will  be  necessary  first  to  calculate  the  grams  of  anhydrous  salt 
equivalent  to  the  stated  number  of  grams  of  the  hydrated  com- 
pound and,  if  the  results  have  been  expressed  in  terms  of  volume 
of  saturated  solution,  this  will  be  all  that  is  necessary,  but  if,  for 
instance,  the  grams  of  hydrated  salt  per  lOO  grams  of  saturated 
solution  or  of  water  have  been  given,  then  it  will  be  necessary  to 
add  the  weight  of  water  present  as  water  of  crystallization  in  the 
salt,  to  the  weight  of  water  present  as  solvent.  The  total  weight 
of  solvent  is,  therefore,  made  up  of  the  weight  of  water  used  for 
preparing  the  solution  and  that  carried  by  the  salt  as  H2O  of 
crystallization. 

In  the  case  of  solvents  composed  of  mixtures  of  water  and  alcohol, 
or  other  liquids,  authors  sometimes  fail  to  specify  whether  the 
figures  for  such  mixtures  refer  to  the  weight  or  volume  basis, 
consequently,  without  a  specific  gravity  determination,  the  exact 
composition  of  the  mixture  is  uncertain.  The  above  remarks  con- 
cerning the  calculation  of  solubility  results  from  one  form  to  another 
apply  equally  to  determinations  made  in  mixed  solvents,  provided 
all  supplementary  data  for  accurately  establishing  the  composition 
of  the  mixed  solvent  are  given. 

Although  in  most  cases  the  actual  experimental  results  of  solu- 
bility determinations  are  obtained  in  terms  of  weight,  many  investi- 
gators find  that  certain  advantages  are  to  be  gained,  in  particular 
problems,  by  converting  their  analytical  results  to  the  basis  of 
normality  or  gram  molecules,  and  in  practically  all  such  cases  it  is 
not  thought  necessary  to  present  also  the  gram  quantities  from 
which  the  molecular  values  were  calculated.  Although  this  may 
be  justified  from  the  narrow  point  of  view  of  the  particular  problem 
in  hand,  it  is  gready  to  be  deplored  when  the  broader  aspects  of  the 
value  of  solubility  data  as  a  whole  are  considered.  As  already 
mentioned,  solubility  results  which  have  been  determined  for  some 
one  purpose  may  frequently  be  applied  to  the  solution  of  other 
problems,  or  serve  in  the  development  or  testing  of  generalizations 
or  of  laws  of  solution.     It  is,  therefore,  important  that  in  the  case  of 
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al  auiiibflity  data  the  resolts  should  cidier  be  g^Lptcbcd  in  die 
gfavunecnc  trims  derived  most  dnecdy  6rom  the  ^^^M**iM«^tTral  cie> 
temunatioas.  togedicr  vidi  die  specific  gravities  of.  and  soGd  phases 
in  coatact  widi  die  sofaitbns.  or  ebr.  when  presenttd  in.  terms  more 
or  less  remote  6nom  diose  of  the  direcdy  determined  vahieK  the 
method  of  mafcing  the  ralmlatioas  shoold  be  plainly  ixidkiared  and 
aB  factors  or  sapplementary  data  vfaich  have  been  osed.  presented 


In  preparing  the  present  oomptlation 
taken  to  vrite  to  axzthors  for  data  sapplementary  to  thoee  poblkhed, 
vfaich  atdioogh  not  essential  to  the  sofaition  of  xht  portknlar  prot>- 
lem  in  hand,  and  therefore  omitted  firocn  xbtt  paper,  were,  aaeverthe- 
less,  needed  for  eakmlating  the  results  to  a  form  vfaich  vooki  permit 
comparisoa  vith  similar  data  by  odiecs  or  tfaeir  ose  in  tbe  sohztioB 
of  ocfaer  problems. 

The  cakalation  of  results  finxn  tfae  motmibr  basis  to  the  grant 
b^s  or  vice  versa,  introduces^  in  addition  to  xbtt  errors  mfirfaHiral 
to  tfae  calcniatioa  itself,  those  resolting  firom  the  seiectioa  of  the 
atomic  or  molecnlar  ve^ts  vfaich  are  ised  as  the  Eactors.  It  b 
indeed  rare  for  an  anthor  to  state  the  actnal  molecular  veigfats  need 
for  a  calcnlation.  and  althoogfa  xbtt  revisiocs  of  atocnic  ve^its 
vfaicfa  are  occaaiooany  made  are  nsoalhr  not  of  great  mognrtiade. 
opportmdties  for  siigfat  differences  in  recalculating  restdts  to  a 
deaired  basisw  doe  to  <fiSerences  in  molecular  veigfats^  are  vortfay  of 
ooosaderation.  A  source  of  greater  inaccuracies^  hovever.  &>  zhsikt 
resolting  from  xbtt  faihxre  of  authors  to  diSerentiate  dearly  betveem 
the  significance  of  normality  Ingram  equivalents'i  and  gram  moIecuLes 
(formula  vei^ts^  i 


happens  dtat  the  compound^  involved  are  de* 


scribed  only  by  names  vfaach  are  not  specxtk:  and  a  doubt  may  aruse 
as  to  tfae  esDCt  formula  expressing  tfae  composiraon  of  dEte  compound 
in  qoestsoo.  Tins  applies  particularly  to  vork  diescnbed  in  Lu>- 
goages  ocfaer  tfaan  Fngfish.  In  cases  of  complex  mixtures  of  several 
salts  tfae  resuhs  are  sometimes  given  in  terms  of  tfae  iocs  present 
^mi  tfae  caLcuIadon  of  such  results  to  the  gram  basis  calls  ror  especial 


Tfae  general  procedure  for  calaiLirfng  gram  quantrties  to  the 
jBoIfrnTAr  bosc^  consists  simply  in  dividing  by  dxe  moLecuLir  veigfat. 
or  mofacuiar  equivalent  veigfat  in  tfae  case  of  results  to  be  expressed 
B  cBormaEty.  and  pointing  od  according  to  tfae  unit  quandry  of 
sofaitioa  sefected.  Tfae  reverse  calcrdation  b^  of  course,  m^uie  by 
maid^tm!%  tfae  mnlrrnfar  or  normality  vafaaes  as  given*  by  tibe 
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molecular,  or  molecular  equivalent  weights.    An  example  which 

will  illustrate  the  principal  points  involved,  is  the  case  of  the  calcu- 

iatbn  of  the  grams  of  dissolved  compound  per  lOO  grams  of  solvent, 

from  a  result  expressed  in  terms  of  molecular  per  cent,  that  is,  in 

terais  of  molecules  of  dissolved  compound  present  in  a  total  of  lOO 

molecules  of  dissolved  compound  plus  solvent.    Thus,  in  the  case 

of  the  solubility  of  mercuric  iodide  in  pyridine,  it  has  been  found 

that  the  saturated  solution  at  loo^  contains  25  mol.  per  cent  Hgl2» 

which  designates  a  mixture  of  25  gram  mols.  of  Hgit  and  100  —  25 

~  75  gram  mob.  of  pyridine.     To  convert  to  gram  quantities,  each 

figure  is  multiplied  by  the  respective  molecular  weight  and  the 

product  for  the  Hgis  divided  by  the  product  for  the  CsH^N.    Thus, 

(25  X  45445)  -^  (75  X  79.08)  =  1. 915,    which,     X  100,     =  191. 5 

grams  HgIs  per  100  grams  of  CeHfN. 

Although,  in  the  present  compilation  an  attempt  has  been  made 
to  calculate  as  many  as  possible  of  the  data  to  terms  of  weight  of 
the  compounds  involved,  especially  for  the  commoner  substances, 
this  has  not  appeared  advisable  in  some  cases,  either  on  account  of 
uncertainties  as  to  the  factors  to  be  used,  or  on  account  of  the  rela- 
tive unimportance  of  the  data  and  the  considerable  labor  which 
would  have  been  involved  in  making  the  calculations. 

The  principal  terms  used  in  expressing  the  solubility  of  gases  in 
liquids  are  defined  in  connection  with  the  tables  of  data  in  the  body 
of  the  book.    See,  for  instance,  p.  227. 

Explanalian  of  Tables.  —  Although  the  tables  of  results  contained 
m  the  present  volume  will,  it  is  hoped,  be  easily  understood  by  all 
who  are  familiar  with  the  subject,  for  the  benefit  of  those  who  need 
solubility  data  only  rarely,  it  has  appeared  desirable  to  mention 
some  of  the  principles  followed  in  constructing  the  tables  and  ex- 
plain in  detail  the  exact  meaning  of  the  results  contained  in  a  num- 
ber of  typical  tables. 

The  main  consideration  in  connection  with  a  compilation  such 
as  the  present  one,  is  to  arrange  the  very  large  amount  of  material 
in  the  most  concise  manner  compatible  with  perfect  clearness.  It 
has,  therefore,  been  necessary  to  adopt  forms  and  abbreviations 
which  eliminate  the  repetition  of  readily  understandable  details. 

In  general,  it  may  be  stated  that  the  record  of  a  solubility  de- 
termination consists  of  the  analytical  results  showing  the  composi- 
tion of  a  homogeneous  liquid  mixture  in  equilibrium  at  a  given 
temperature,  with  one  or  more  solid  compounds  or  with  another 
homogeneous  liquid  mixture.  In  the  case  of  aqueous  solutions  of 
salts,  for  instance,  the  analysis  will  show  the  weight  of  salt  and  of 
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water  ooatained  in  a  given  amount  of  the  saturated  solution.  In 
recording  this  anal>'sis,  howe\'er,  as  solubilit>'  data,  it  is  not  cus- 
tCMnary  to  state  the  weight  of  water  direcdy,  since  its  quantity  is 
deri\'able  from  the  gi\'en  weight  of  salt  and  of  solution  (salt  plus 
water).  Thus,  in  all  cases  the  amount  of  the  dissolved  compound 
is  numerically  reported  in  terms  of  unit  quantit>'  (lOO  grams,  one 
liter,  etc)  of  the  saturated  solution  or  of  the  soK^ent.  The  tables, 
tho^ore,  all  show  in  the  heading  abo\'e  the  colunms  of  figures,  the 
terms  in  which  the  results  are  expressed  (grams,  cubic  centimeters, 
gram  molecules,  etc.)  and  the  unit  quantit>*  of  solution  or  solvent 
in  which  the  numerically  recorded  amounts  of  dis8ol\'ed  compound 
are  contained.  Wlien  more  than  one  colunm  of  figures  are  inclosed 
under  a  bracicet  below  the  heading,  the  arrangement  is  an  abbrevia- 
tion designed  to  eliminate  the  repetition  of  the  heading  over  each 
column  separately,  and,  therefore,  indicates  that  the  heading  applies 
independendy  to  each  separate  column  of  figures.  Thus,  in  the 
case  of  the  table  showing  the  solubilit>'  of  sodium  nitrate  in  water 
(see  p.  656)  the  heading  whicJi  is  as  follows: 


X^XO>^;«r»oG».  j^ 


o  42,2  7^  9-73*  6-7I* 

10  44.7  S0.S-S0.5  7-i6 

whai  translated  into  its  detailed  meaning  shows,  (i)  that  at  o^,  100 
grams  of  the  saturated  solution  of  sodium  nitrate  in  water  contain 
42^  grams  XaXQs,  (2)  that  at  o^.  100  grams  of  water  dissolve  from 
72.9  to  73  grams  XaNQs  according  to  the  authorities  quoted 
(Mulder  or  Berkeley),  and  (3^  that  one  liter  of  a  saturated  solution 
of  sodium  nitrate  in  water  at  o^  cvmroins  6.71  gram  molecules  of 
XaXQ,. 

This  general  form  of  heading  is  t>i>ical  and  will  be  found  in  prac- 
tically all  cases  where  results  for  the  solubOit>'  of  a  single  salt  in  a 
single  sdx'ent  at  xiuious  temperatures  or^  gt\^en.  As  will  be  noted, 
taUes  of  this  form  show  the  results  for  a  single  series  of  determina- 
tions at  increasing  temperatures  expressed  in  more  than  one  set  of 
terms.  As  a  general  rule,  and  especially  when  determinations  of 
the  specific  gra\nties  of  the  sohitions  an?  also  gi\'en.  any  one  of  the 
figures  for  a  gix-en  temperature  may  be  calculated,  as  described  in 
the  p^e^•ious  section,  frv^m  either  of  the  others  at  the  same  tempera- 
ture. The  ad\^antages  of  tables  gi>"ing  the  results  in  sex-eral  sets  of 
terms  are  that  the  itoder  is  retiex'evl  of  making  the  calculations 
individuaUy* 
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In  a  number  of  cases  where,  either  the  importance  of  the  com- 
pound does  not  warrant  very  detailed  results,  or  where  similar  data 
for  several  near  related  compounds  have  been  determined,  com- 
poate  tables  showing  the  results  for  two  or  more  compounds  in  one 
or  more  solvents  have  been  constructed.    Although  by  this  pro- 
cedure considerable  space  has  been  saved  and  frequent  repetitions 
avoided,  it  is  possible  that  clearness  has  sometimes  been  sacrificed. 
An  example  of  such  a  composite  table  is  that  for  the  three  com- 
pounds, CdI1.KI.H2O,  CdI2.2KI.2H2O  and  CdI2.2NaI.6H2O  given 
m  the  first  table  on  p.   178.     The  three  solvents  in  which  the 
solubilities  were  separately  determined  are  placed  in   the  first 
cohunn  of  the  table.     Next  follow  the  results  for  CdI2.KI.H2O, 
g;iven  in  terms  both  of  grams  of  anhydrous  salt,  Cdl2.KI,  per  100 
grams  of  solution  and  per  100  grams  of  solvent.    The  next  group  of 
figures  shows  successively  the  solubility  of  CdI2.2KI.2H2O  in  water, 
in  absolute  alcohol  and  in  absolute  ether,  reported  in  each  case,  in 
terms  of  grams  of  anhydrous  salt  per  100  grams  of  saturated  solution 
and  also  in  grams  per  100  grams  of  each  solvent.    The  last  group  of 
figures,  columns  6  and  7,  gives  similar  results  for  CdI2.2NaI.6H2O. 
Other  examples  of  this  type  of  table  are  given  on  p.  188.     In 
these  cases  results  for  three  compounds,  each  in  the  same  solvent 
but  at  different  temperatures,  are  given.     The  abbreviation  here 
adopted  consists  in  providing  only  one  column  of  temperatures  to 
serve  for  each  of  the  three  sets  of  results  given  in  the  succeeding 
cohimns.    This  general  plan  is  followed  in  a  very  large  number  of 
cases  throughout  the  book. 

One  other  example  is  that  of  the  results  for  platinic  double 
chlorides,  given  in  the  first  table  on  p.  498.  In  this  case,  although 
each  column  of  results  represents  an  independent  series  of  solubili- 
ties in  water,  they  have  all  been  grouped  under  the  same  bracket, 
instead  of  each  being  given  under  a  separate,  complete  heading. 
By  this  plan  a  very  compact  arrangement  has  been  provided  but  the 
results  are  apt  to  be  misunderstood  unless  the  reader  bears  in  mind 
that  here  as  elsewhere  it  has  been  necessary  to  condense  the  data 
as  much  as  possible. 

Before  leaving  the  general  subject  of  composite  tables,  attention 
shouU  be  called  to  one  point  which  will  be  found  illustrated  in  a 
large  number  of  them.  This  is  in  reference  to  results  at  other  tem- 
peratures than  those  which  apply  to  the  table  as  a  whole,  as  recorded 
in  the  first  column  under  the  designation  t®.  In  these  cases  the 
figure  for  the  temperature  is  given  in  a  parenthesis  immediately 
following  the  result  for  grams  of  compound  dissolved  and,  of  course, 
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means  that  the  particular  determination  was  made  at  the  tern* 
perature  stated  in  the  parenthesis,  instead  of  at  the  temperature 
shown  in  the  column  t^,  which  applies  to  all  the  results  not  so 
modified. 

This  principle  of  indicating  in  parentheses  any  variations  from 
the  general  order  of  the  table,  and  also  in  respect  to  the  introduction 
of  additional  matter,  such  as  results  for  densities,  points  on  the 
character  of  the  solutions,  etc.,  is  one  which  has  been  followed  in 
many  instances. 

As  already  stated,  a  solubility  is  an  expression  of  the  con^ 
centration  of  a  solution  in  equilibrium  with  a  particular  solid  com- 
pound. Therefore,  if  a  compound  can  exist  in  more  than  one  form 
at  a  given  temperature,  such  as  in  different  states  of  hydration,  its 
solubility  will  show  variations  in  accordance  with  which  one  of  its 
forms  is  in  contact  with  the  saturated  solution  at  the  particular 
temperature.  Information  in  regard  to  the  solid  phase  is,  conse- 
quently, essential  to  the  accurate  expression  of  a  solubility.  When- 
ever such  facts  are  available  they  are  shown  in  the  tables  by  means 
of  formulas  recorded  under  the  heading  '* Solid  Phase."  These 
formulas  are  usually  placed  on  a  line  with  the  numerical  results  for 
the  solution  in  contact  with  the  solid  represented  by  the  formula 
given. 

A  case  which  illustrates  strikingly  the  multiplicity  of  variations 
in  solubility  with  change  in  degree  of  hydration  is  that  of  the  solu- 
bility of  the  hydrates  of  ferric  chloride  in  water  (see  p.  337).  In 
this  case,  to  economize  space,  the  formula  for  the  hydrate  has  been 
placed  immediately  above  that  group  of  data  to  which  each  refers, 
instead  of  on  the  same  line  with  the  results  for  each  solution  in 
contact  with  that  particular  hydrate.  An  examination  of  this  table 
will  show  the  apparent  anomaly  that  the  same  hydrate  possesses 
two  different  solubilities  at  certain  temperatures.  Thus,  in  the 
section  of  the  table  giving  results  for  solutions  in  contact  with  the 
solid  phase  Fe2CU.i2H20,  it  will  be  noted  that  100  grams  of  H2O 
dissolve  106.8  grams  FeCU  at  30®  and  two  lines  below,  the  same 
amount  of  water  is  stated  to  dissolve  201.7  grams  FeCU  at  30®. 
This  is  due  to  the  fact  that  each  of  the  hydrates  gives  a  more  or  less 
well  developed  reverse  solubility  curve.  The  character  of  these 
curves  is  plainly  indicated  by  plotting  them  on  cross-section  paper 
from  the  results  given  in  the  table.  If  this  is  done  it  will  be  seen 
that  in  case  of  the  results  for  Fe2Cle.i2H20,  the  grams  of  FeCU  con- 
tained in  100  grams  of  water  increase  regularly  with  rise  of  tem- 
perature up  to  37**,  which  is  the  melting-point  of  this  hydrate.     If 
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more  crystals  are  added  and  the  temperature  raised  above  37®,  they 
melt  and  form  a  homogeneous  solution  of  increased  concentration. 
1(,  however,  this  more  concentrated  solution  is  cooled  again  below 
37°,  and  crystals  then  added,  they  remain  as  solid  phase  and,  when 
equilibrium  is  established,  the  composition  of  the  solution  corre- 
sponds to  a  point  on  the  upper,  reverse  arm,  of  the  solubility  curve. 
With  this  salt,  therefore,  it  is  seen  that  for  certain  ranges  of  tem- 
perature the  concentration  of  the  saturated  solution  depends  upon 
the  procedure  by  which  the  point  of  equilibrium  has  been  ap- 
proached. 

In  cases  where  results  are  given  for  the  solubility  of  a  particular 
compound  in  aqueous  solutions  of  another,  the  heading  above  the 
columns  of  figures  shows,  as  usual,  the  terms  in  which  the  results 
are  expressed  (fi^s.,  cc.,  mols.,  etc.)  and  the  unit  amount  of  solution 
or  solvent  in  which  the  recorded  amounts  of  each  compound  is  con- 
tained; while  below  the  bracket  are  given,  at  the  heads  of  the 
oohimns,  the  formulas  of  the  respective  compounds  simultaneously 
present  in  the  solution.     Thus,  there  will  usually  be  found  in  one 
column,  the  increasing  concentrations  of  the  salt  present  in  the 
aqueous  solution  constituting  the  solvent,  and  in  the  other  the 
amounts  of  the  other  compound  of  which  the  solubility  is  being  de- 
termined and  which  is  present  as  solid  phase  in  contact  with  the 
solution.     Elxamples  of  this  form  of  table  are  those  for  the  solubility 
of  calcium  sulfate  in  aqueous  salt  solutions  (pp.  215  to  219)  and 
numerous  others  throughout  the  book.     In  all  cases  where  the  solid 
phase  exists  in  more  than  one  form,  this  information,  when  available, 
is  recorded  in  the  usual  manner  in  the  column  under  the  heading 
"Solid  Phase.**     (See  pp.   174,   185,  203,  404,  and  many  others.) 
The  results  for  the  specific  gravities  of  the  saturated  solutions  are 
also  given,  when  available.     It  is  needless  to  say  that,  according  to 
the  arrangement  of  these  tables,  the  figures  in  the  horizontal  lines 
refer  to  the  same  solution  and  those  in  the  vertical  columns  to  dif- 
ferent solutions  of  the  series. 

In  the  case  of  tables  showing  the  distribution  of  a  compound 
between  two  immiscible  solvents  (see  for  example,  results  for  mer- 
curic chloride,  pp.  420  and  421),  the  amounts  of  the  dissolved  com- 
pound in  the  conjugate  layers  are  given  under  the  same  bracket 
with  column  headings  designating  the  respective  layers.     In  the 
case  of  equilibria  in  ternary  systems,  which  form  two  liquid  layers 
(see  for  example,  last  table,  p.  511),  the  compositions  of  the  upper 
and  lower  layers  are  given  under  separate  brackets,  the  results  on 
each  horizontal  line  being  for  layers  in  contact  with   each  other. 
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Data  of  this  character  are  described  more  fully  in  the  chapter  on 
Methods  for  the  Determination  of  Solubility. 

The  types  of  cases  which  have  just  been  described  were  pointed 
out  by  users  of  the  first  edition  of  the  book  who  did  not  understand 
the  arrangement  in  these  cases  and  suggested  that  an  explicit  de- 
scription of  them  would  make  the  book  more  generally  useful.  It 
is  realized  that  the  explanations  which  have  been  given  here  apply 
only  to  a  certain  proportion  of  the  tables  in  the  book.  There  are, 
no  doubt,  many  tables  and  forms  of  expression,  especially  for  the 
more  complex  systems,  which  will  not  be  understood  by  the  casual 
reader.  In  some  of  these  cases  brief  remarks  in  connection  with 
the  tables  have  been  given,  but  to  just  what  extent  these  explanatory 
remarks  are  warranted,  it  has  been  difficult  to  decide.  In  conclu- 
sion, it  should  be  mentioned  that  the  title  of  the  table  is  intended 
to  describe  the  nature  of  the  results  and  should  always  be  used  as  a 
guide  in  the  interpretation  of  the  tabular  arrangement. 


ABBREVIATIONS 

Most  of  the  foUowing  abbreviations  will  be  found  written  both  with  capitals 
and  without 


(sll).  —  Specific  Rotation, 
abs.— Absolute. 

abs.  ooef.  —  Absorption  Coefficient. 
aloohoL  -  Ethyl  Alcohol. 
aiitt(8).  —  Amount  (s). 
anh>'.  —  Anhydrous, 
aq-^  Aqueous. 
atmis).  —  AtmosphereCs). 
at.  wt.  —  Atomic  Weight. 
b.-pt.  —  Boiling-point. 
C.  —  Centigrade. 
Cilc.-Calculate(ed). 
cc.  —  Cubic  Centimeter(8). 
on.  —  Centimeter(s). 
coef.  —  Coefficient, 
cwn.  —  Commercial. 
corapd.  —  Compound, 
cooc.  —  Concentration,  Concentrated. 
cond.  —  Conductivity, 
const.  —  Constant, 
cor.  —  Corrected, 
cm.  —  Critical. 
cr>u  —  Cryohydric. 
cr>-5t.  —  Crystalline. 
^  — Dextro  (in  connection  with  the 
name  of  an  optically  active  com- 
pound). 
/.  —  Density   (di%  —  Specific    Gravity 
at  1 8*.  referred  to  water  at  4";  d^ 
at  20'  referred  to  water  at  20®)« 
decomp-  —  Decomposition, 
dif.  —  Different, 
dil.  —  Dilute. 

dist.   coef.  —  Distribution   Coefficient. 
ed.  —  Edition, 
eiec.  —  Electric(al). 
R|ml.  —  Equilibrium, 
cquiv.  —  Equivalent  (s). 
nitcc.  —  Eutectic. 
F.  —  Fahrenheit. 
L-pt.  —  Freexing-point. 


g.,  gm.,  gms.  —  CjfBm(s). 

gm.  mol.  —  Gram  Molecule(s). 

G.  M.  —  Gram  Molecule(s). 

hr(s).  —  Hour(s). 

*.  —  W  +  /)  Inactive  (in  connection 
with  the  name  of  an  optically  active 
compound.) 

inorg.  —  Inorganic. 

insol.  —  Insoluble. 

/.  —  Laevo  (in  connection  with  the 
name  of  an  optically  active  com- 
pound). 

kg.  kgm.  —  Kilogram(s). 

1.  —  Liter  (s). 

mm.  —  Millimeter  (s) 

i».  —  Meta. 

max.  —  Maximum. 

mg.,  mgm.  —  Milligram (s). 

moKs).  —  Molecule(s),  Molecular. 

mol.  wt.  —  Molecular  Weight. 

millimol.  —  Milligram  Molecule. 

m.-pt.  —  Melting-point. 

n.  —  Normal  (gm.  equiv.  per  1.). 

N.  —  Normal  (used  rarely). 

0.  —  Ortho. 

ord.  —  Ordinary. 

org.  —  Organic. 

p.  —  Page. 

p.  —  Para. 

pet.  —  Petroleum. 

ppt.  —  Precipitate. 

pt.  —  Point. 

quad.  pt.  —  Quadruple  Point. 

qual.  —  Qualitative. 

sapon.  —  Saponification. 

sat.  —  Saturated. 

sol(s).  —  Solution(s). 

8P-  ^-  —  Specific  Gravity  (Density). 

sq.  cm.  —  Square  Centimeter. 

5.  —  Symmetrical. 

sym.  —  Symmetrical. 
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1^.  —  Temperature,  Centigrade  Scale.  wt.  —  Weight. 

temp(8).  —  TemperatureCs).  oo  —  Infinity. 

tr.pt.  —  Transition  Point.  .10"*,   .lo"*,  etc,  foUomig  a  result 

vol(s)*  —  VolumeCs).  means  that  the  decimal  point  is  to  be 

undissoc.  —  Undissociated.  moved  as  many  places  to  the  left  as 

U.  S.  P.  —  U.  S.  PharmacopcBia.  indicated  by  the  minus  exponent. 
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ERRATA 

In  The  Second  Edition  of  **  Solubilities  of  Inorganic  and 

Organic  Compounds,"  1919 

Page  I. — It  is  erroneously  stated  in  the  Note  under  Acenaph- 
thene  that  the  original  results  of  Speyers  are  in  terms  of  gram 
molecules  of  solute  per  100  gram  molecules  of  solvent.  This  should 
have  been  gram  molecules  of  solute  per  100  gram  molecules  of 
soluHon,  Due  to  this  error  all  the  calculations  to  the  gram  basis 
pvtn  in  the  tables  of  results  by  Speyers  are  incorrect.  The  tables 
in  which  such  erroneous  results  occur  are : 

Page  I,  Acenaphthene. 

Page  3,  Acetanilide. 

Page  124,  Benzamide. 

Page  244,  Chloral  Hydrate. 
Page  444-6,  Naphthalene. 

Page  478,  Phenanthrene. 

Page  580,  Resorcinol. 

Page  693,  Succinimide. 

Page  73I,  Toluidine. 

Page  737,  Urea. 

Page  741,  Urethan. 

The  recalculated  values  for  each  of  the  above  compounds  are 
given  in  the  Supplement  to  the  Second  Edition  of  *'  Solubilities," 
1928. 

Page  39,  4th  line. — Change  Ammonium  Arsenate  to  Ammonium 
Arsenite. 

Page  70,  19th  line. — Change  Renolds  to  Reynolds. 

Page  73,  1st  line. — Change  the  heading  Solubility  of  Amylene  in 
Liquid  Carbon  Dioxide  to  Critical  Temperatures  of  Vaporization  of 
Mixtures  of  Amylene  and  Liquid  Carbon  Dioxide. 

In  the  last  table  on  this  page  change  the  heading  of  the  3d  and 
6th  columns  to  Gms.  H2O  per  100  gms.     Aniline  Layer. 

Page  81,  20th  line. — ^The  reference.  See  Note,  p.  447  should  be 
See  Note  p.  477. 

Page  82,  44th  line. — ^The  reference.  See  Note,  p.  447  should  be 
See  Note  p.  477. 


2  ERRATA 

Page  I02. — In  the  last  table  on  this  page  the  results  under  t^  are 
critical  solution  temperatures,  and  the  table  does  not  correctly 
interpret  the  author's  results. 

Page  117. — First  table.  The  results  of  Masson  are  incorrectly 
given.  The  corrected  values  will  be  found  on  page  1081  of  the 
Supplement  to  the  Second  Edition  of  "Solubilities." 

Page  126,  14th  and  23d  line. — Change  Ennis  to  Ewins. 

Page  131. — The  reference  (line  13)  following  the  first  tables 
should  be  changed  to  read  **  Data  for  the  mutual  solubility  of  nitro- 
benzene in  hexane,  decane  and  American  petroleum  in  the  liquid 
state  at  pressures  up  to  3000  atmospheres  are  given  by  Kohnstamm 
and  Timmermans  (1913)." 

Page  135,  3d  line  from  bottom  page. — Change  7.76  to  7.6. 

Page  135,  2d  line  from  bottom  of  page. — Change  23**  to  18®. 

Page  146. — The  table  of  results  for  Benzophenone  quoted  from 
Timmermans  does  not  correctly  interpret  the  author's  experiments. 

Page  180. — Last  table  on  page,  change  heading  of  last  col- 
umn from  Gram  Mols.  Salt  per  100  cc.  H2O  to  Gram  Mols. 
CsM'"  (S04)2  •  12H2O  per  100  cc.  H2O. 

Page  228. — Last  table  on  page,  in  the  first  line  of  results  change 
1.84  to  1.46  and  4.35  to  1.37. 

Page  261,  1st  line. — The  formula  for  cocaine  should  be  changed- 
to  C17H21NO4. 

Page  276,  2d  table,  2d  column. — Change  19.6  to  15.6  and  in  5th 
column  15.65  to  12.45. 

Page  279,  last  table. — Change  Pratolongo  1913  to  Pratolongo 
1914. 

Page  307. — In  the  table  showing  the  results  of  Pfeiffer  and 
Wurgler  upon  Glycine  change,  in  the  3d  column,  2.954  to  2.454, 
4.848  to  2.424  and  4.994  to  2.497.  In  the  last  column  change  4.188 
to  2.094  and  4.245  to  2.122. 

Page  326,  second  table,  last  column. — Change  4.68  to  14.68. 

Page  329,  first  table. — ^The  calculations  of  the  results  of 
McLauchlan  given  in  this  table  are  based  upon  the  value  0.034  g™* 
I.  per  100  cc.  instead  of  his  original  figure  which  was  considered  too 
low. 

Page  440,  2d  line. — Add  the  reference  (Dubroca,  1907). 

Page  468. — In  the  table  showing  the  solubility  of  Oxalic  acid  in 
aqueous  HNO3  the  solid  phase  in  contact  with  the  solutions  of 
higher  concentration  than  15.0  gm.  mols  HNO3  per  liter  is  anhy- 
drous oxalic  acid. 


ERRATA  3 

Page  493,  first  table. — ^The  figures  in  the  3d  column  under 
iVaNOi  (except  the  first)  were  copied  from  an  error  in  the  original 
paper  and  are  consequently  incorrect. 

Pa^  495. — ^The  results  of  Rothmund  and  Drucker  (Z.  physik. 
Chem.  46^  833,  1903)  should  be  added  to  those  of  Kuriloff  given  in 
the  second  table  of  this  page. 

In  the  table  showing  the  solubility  of  Methyl  Picric  Add,  the 
aq.  solvent  water  +  toluene  should  be  changed  to  water  +  ben- 
zene. 

Ps^  518,  second  table. — ^The  heading  of  the  second  colunm 
should  be  changed  from  KOH  to  K2O.  This  necessitates  the  recal- 
culation of  the  figures  given  in  the  5th  column.  Those  given  in  the 
4th  column  are  also  subject  to  a  slight  correction. 

Ps^  525. — Following  the  second  table  on  this  page  a  note 
should  be  added  stating  that  no  solid  phase  could  be  present  when 
equilibrium  is  attained  since  with  vapor  there  are  3  components 
and  4  phases;  hence  if  the  temperature  is  fixed  the  system  becomes 
in\-ariant. 

P^ge  593t  last  line. — Change  Malvino  to  Levi-Malvano  and 
Manino  to  Mannino. 

Page  617,  last  table. — ^The  temp.  25°  should  be  changed  to  30**. 

Page  642,  second  table. — ^The  bracket  headings  for  the  second, 
third  and  fourth  pair  of  columns  should  be  changed  respectively  to 
Cms.  per  lOO  cc.,  Mols  per  1000  g^s.  H2O  and  Gms.  per  100  gms. 
H2O. 

Page  644,  first  table,  4th  column. — Change  183.2  to  83.2. 

Page  675,  35th  line. — Change  Bautarie  to  Boutaric. 

Page  695,  1st  table,  column  6. — Change  46.28  to  49.28  and  in 
column  7  29.57  to  2942. 

Page  710,  1st  table. — Change  the  heading  of  column  3  from 
TaHs  to  TaF  and  eliminate  i  from  the  formulas  HFl  and  KFl  in 
the  preceding  paragraph. 

Page  729,  8th  line  from  bottom. — Change  Capisarow  to  Copisa- 
row. 

Page  794. — Change  Ennis  to  Ewins. 

Page  797. — ^Add  Hartley,  H.  and  Stewart  (1914)  J.  Chem.  Soc. 
Lond.  105,  2fi^. 

P^;e  803. — ^Add  Kruyt,  H.  R.  and  Heldermann  (1918),  Z. 
physik.  Ch.  pj,  89. 

Page  805. — ^The  name  Malvano  should  be  changed  to  Levi- 
Malvano  and  moved  to  p.  804. 


4  ERRATA 

Page  817. — ^Add  Steger  (1903)  Z.  physik.  Ch.  4j,  595. 

Page  817. — ^Add  Sudborough,  J.  J.  and  Beard  (1910)  J.  Ch 
Soc.  p7,  771. 

Page  817. — Change  the  reference  under  the  name  of  Stolt 
berg  from  Z.  physik.  Ch.  to  Z.  physiol.  Chem. 


ACINAPHTHBNK 


CuHit. 


SOLUBILITT  IN  SBVBKAL  ORGANIC  SOLVENTS. 
(Spcgren  —  Am.  J.  Sd.  U]  Ut  a94i  «9oa.) 

Note.  ^  In  the  original  paper  the  results  are  given  in  terms  of  gram  mole- 
cules of  acenaphthene,  acetamide,  acetanilide,  etc,  per  loo  gram  molecules  of 
nlvait,  at  temperatures  which  varied  with  each  solvent  and  with  each  weigh- 
ing of  the  solutions.    The  tabulated  results  here  given  were  obtained  by  re- 


U) 

thyl  Alcnliol. 

In  Ethyl  Akshol. 

In  Prop)^  Alcohol. 

!•. 

(*)             (c) 

(•) 

w 

w  • 

'(.) 

(6) 

w  • 

0 

81-33 

1.80     0.39 

81. 1 

I 

•9 

0.57 

82.3 

2.26 

0.88 

10 

8o  40 

1.70     0.38 

80.3 

2 

.8 

0.84 

81.8 

2.40 

1. 00 

30 

79.60 

2.25      0.48 

79.6 

4 

.0 

1.20 

81.4 

340 

1-35 

30 

7900 

3.50     0.72 

79.1 

5 

.6 

1.70 

80.9 

4-75 

1.90 

¥> 

7845 

6.00      1.20 

78.7 

8 

•4 

2.60 

80.6 

7.10 

2.90 

SO 

7815 

9.00      1.77 

78.8 

13 

.2 

390 

80.7 

II. 10 

4.40 

6o 

78.30 

11.70      2.35 

79-4 

23 

.2 

7.00 

81.5 

19.60 

8.20 

70 

78.60 

14.30      2.90 

80.75 

40.5 

12.50 

83 -9 

37  00 

16.20 

t  •. 

In  Toluene. 

(•)           W 

(0* 

'(a) 

W 

icS 

0 

143 

.8     16 

4    12-7 

90  7 

13  18 

7-9 

10 

140 

I     20 

.6     16.0 

908 

18.0 

10.7 

30 

136 

3     27 

0    19.5 

91.0 

245 

145 

30 

132 

4    34 

0    25.0 

91.8 

33-5 

20.5 

40 

128 

0    42.5    32.0 

92.7 

47  0 

28.0 

50 

"3 

4    51 

5    40. 0 

94  0 

60.5 

35-7 

60 

119 

3    62 

5    500 

95-5 

740 

43-5 

70 

•  •  « 

>                  •  4 

1  •            •  •  • 

97.2 

89.0 

52.5 

M  Wcjgta  of  too  cc  aolutioQ  in  gnuns.  (ft)  Grmms  disadved  substance  per  100  gntms  solvent. 

U)  Gnm  moifoilrs  of  diaaohred  substance  per  100  gram  molecules  of  solvent. 

1000  gms.  Aq.  25%  NH«  dissolve  0.07  gm.  acenaphtheneat  25^.     (Hilpert,  1916). 


REaPftOCAL  SOLUBILITIBS  DETERMINED  BY  THE   METHOD  OF  LOWERING  OF  THE 

FuEziNG-poiNT  ^  Are  Given  by  Giua  (1915),  for  the  Following  Pairs 
OF  Compounds: 

Acenaphthene  +  m  Dinitrobenzene. 

+  2.4  Dinitrotoluene. 
-|-  a  Trinitrotoluene. 


«i 


«< 


^fnami  ar  MdHng-fmnl  Cmus  as  SMbilUy  Data.  —  When  a  mixture  of  two  compounds,  rendered 
iquid  bf  devatioo  of  temperature,  b  gradually  oocded,  a  point  will  be  reached  at  which  oat  or  the  other 
of  tfar  coast  it  umts  will  separate  as  a  solid.  This  point  represents  the  solubility  of  the  cme  compound  in 
the  other.  The  method  involved,  differs  principally  from  that  ordinarily  employed  for  solubility  de- 
trnuaatioin.  in  that  the  composition  of  the  mixture  remains  constant  while  the  saturation  tempera- 
ture i»  hnm.  approachrd.  instead  of  the  reverse  procedure. 

A  ooBsadcrablr  amount  of  data  of  this  character  is  available,  but.  after  careful  consideration,  it  has 
been  decided  that  references  only  will  be  given  to  it  in  the  present  volume,  except  in  cases  of  mixtures 
of  weB-koonra  compounds  or  of  those  in  which  water  is  one  of  the  constituents. 


ACENAPHTHINI  2 

Reciprocal  Solubilitibs  (Freezing-point  Lowering  Data,  see  footnote,  page  i) 
Are  Given  for  the  Following  Pairs  of  Compounds: 


Acenaphthene  +  Chloroacenaphthene 

+  Bromoacenaphthene 
-j-  lodoacenaphthene 
-j-  Benzil 

4-  p  Nitrobenzoic  Aldehyde 
4-  Piperonilic  Aldehyde 
4-  Vanillic  Aldehyde 

Chloroacenaphthene  +  Bromoacenaphthene 
"  **  +  lodoacenaphthene 

Bromoacenaphthene  4-     "  " 


«< 

M 
«< 
U 


(Crompton  and  Walker,  xgxa.) 


«« 


M 


M 


(PawlewBki,  1893.) 
(Fazi,  19x6.) 


II 


(Crompton  and  Walker,  1912.) 
II  II 


M 


ACETALDEHYDE  CH<COH. 

Solubility  in  Ethyl  Alcohol  Determined  by  the  Method  of  Lowering 
•OF  Freezing-point  (de  Leeuw,  191 1).  Liquid  air  was  used  as  the  cooling 
medium  and  temperatures  were  measured  with  the  aid  of  a  specially  con- 
structed resistance  thermometer. 


r. 

Wt. 
Percent 
CHjCOH 

in 
Mixture. 

Mol. 
Per  Cent 
CH,C0H 

in 
Mixture. 

Solid  Phase. 

r. 

Wt.           Mol. 
Per  Cent   Per  Cent 
CH^COH  CH,C0H      Solid  Phaae. 

in              in 
Mixture.    Mixture. 

123.3 

ICO 

ICO 

CHiCOH 

—  122.3 

51.8 

50.7  CH<C0H.CtHd0H 

125.4 

90.7 

90.3 

II 

-125.3 

45.6 

44 

5 

127.6 

84.5 

83.9 

It 

-128 

40.6 

39 

.5  CHKX)H.aCAOH 

132 

80.9 

80.2 

(Eutectic) 

—  123.2 

35.3 

34 

3 

126 

78.1 

77.3  CH,COH.CHdOH 

-126.8 

30.2 

29 

3 

126 

75.2 

74.4 

II 

—  130.6 

17.9 

17 

3          C,H/)H 

124.3 

67.0 

66.0 

II 

—  120.6 

10.2 

9 

8 

123.5 

60.8 

59.7 

II 

-114. 9 

0.0 

0 

.0 

Freezing-point  data  for  mixtures  of  acetaldehyde  and  paraldehyde  as  well 
as  the  complete  x  —  T  diagrams  are  given  by  Holleman  (1903).  Results  for 
mixtures  of  paraldehyde  and  p  xylene  are  given  by  Patemo  and  Ampola  (1897). 

Results  for  mixtures  of  the  a  and  fi  forms  of  Acetaldehyde  phenyl  hydrazone 
are  given  by  Laws  and  Sidgwick  (191 1). 

AOETAMIDE    CH,CO.NH,. 

Solubility  in  Water  and  in  Alcohol. 

(Speyers.) 
In  Water.  In  Ethyl  Alcohol. 


t; 

'    (a) 

w 

ic)    ' 

0 

105. 5 

70.8 

29.6 

10 

104 -9 

81.0 

34  0 

20 

104.3 

97  S 

40.8 

30 

103.7 

114. 0 

47-7 

40 

103. 0 

133  0 

55  5 

50 

102.3 

154.0 

64.0 

60 

101.6 

1775 

74. 0 

(a) 
85.62 

86.2 

87 -3 
88.8 

90.7 

93  o 

95  5 


(6) 


17 
24 

31 
40 

50 
61 

72 


3 
o 

5 

5 
o 

o 

o 


ic) 
18.5 
26.0 

43  o 
53-5 
64.5 
76.5 


'  (a)  Wt.  of  xoo  cc.  sat.  solution  in  gms.    (6)  Cms.  Acetamide  per  xoo  gms.  solvent,    (c)  Cm.  mols. 
Aoetamide  per  xoo  gm.  mols.  solvent. 

100  gms.  pyridine  dissolve  17.75  gn^s.  acetamide  at  20-25®;  lOO  gms,  aq.  50  per 
cent  pyridine  dissolve  84.7  gms.  acetamide  at  20-25^     (Dehn,  1917.) 

Freezing-point  curves  are  given  for:  Acetamide  -f  Benzene  (Moles  and 
Jimeno,  1915);  Acetamide -f- Ph thai ide  (Lautz,  1913);  Acetamide -j- Triphenyl 
guanidine  (Lautz,  1913);  Tribromoacetamide -f  Trichloroacetamide  (Ruster, 
1891). 


ACETANILIDS 


iCRilOLIDE  CHsNH.COCHs. 

Solubility  in  Several  Solvents. 


Water 


u 


Ether 

Formic  Add  (95%) 

Acetic  Add  (99-5%) 

Acetone 

.\myi  Acetate 

\my{  Alcohol 

.\nfline 

Benzene 

Benzaldehyde 

Toluene 

Xylene 

I^iidine 

5c%  Aq.  Pyridine 

Petroleum  Ether 


r. 

16 

25 

30 

25 
16. 8- 

21. S 
30-31 

30-31 

ti 

25 

32.5 

20-25 

it 

about  20 


Sp.  Gr. 

of  Sat. 

Solutioa. 


0.997 
1. 000 

•  •    • 

1. 121 

•  •    • 

0.902 
0.882 

•  •    • 

1.034 
0.87s 
1.068 
0.862 
0.847 


Gms. 

C.H»NH.COCH, 

per  100  Gms. 

sat.  Solution. 


Autbority. 


0 .  47     (Greenish  and  Smith,  iQoj.) 
0 .  54    (HoUeman  and  Antuah,  1894.) 


0.69 
2.8 

56.74 
33.21 

31. IS 

10.46 

14.00 

19.38 

2.46 

18.83 

0.50 

1.65 

32.7 

35.7 
0.03 


(Seidell.  1907.) 

(Maiden  and  Dover,  1916.) 

(Aachan.  1913.) 

(Seidell.  1907.) 


(Dehn.  1917.) 


«4 


(Salkower.  19x6.) 


SacBumr  in  Methyl  Alcohol,  Ethyl  Alcohol  and  in  Chloroform. 

(Speyen,  1903.)    See  Note,  page  x. 


InCHdOH. 


In  C|H|OH. 


InCHCV 


0 

10^ 
20 

30 
40 

50 
60 


Sp.(k.ol 

SiLSolo- 

tkm. 

0.860 
0.864 

0.87s 
0.892 

O.9II 

0.932 

0-957 


Gms. 

C.H.NH.C0CH, 

per  xoo  Gms. 

Sat.  Sc^utioo. 

18.5 
23.1 
29.1 

35.1 
42.9 

51.7 
59.2 


Sp.  Gr.  of 
Sat.  Solu- 
tion. 

0.842 
0.844 
0.850 
0.860 
0.874 
0.895 
0.920 


Gms. 
C«HJ<IHCOCH, 
100  Gms. 
t.  Solution. 

12.8 
16.7 
21.3 
26.5 

32.9 

39-4 
46.4 


100  vjms. 


Sat.  Solu 
tion. 


I 
I 
I 

I 
I 

I 
I 


503 

475 
440 

398 

354 

314 
272 


t.  Solotina. 

3    53 
7.24 

10.7 

14  5 
18.7 

237 
29.1 


5citCBILITY  OF  ACETANILIDB   IN   MIXTURES   OF   EtHYL    AlCOHOL   AND   WaTER. 
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Results  at  as*.   (HoUemanand  Antush,  1894.) 

Sd.  Gr.  of  Sat.        Cms.  C«H»NH.C0Clt, 
*=v-_Vf .  V*  »'•*•  per  100  Gms.  Sat. 

Solution. 


ResulU  at  30*.    (SeideO,  1907  ) 


Sontioii. 


0.997 
0.985 

0-973 
0.962 

0.950 

0.939 
0.928 

0.918 

0.907 
0.899 

0.890 

0.874 

0.851 


0.54 

0.93 
1.28 

2.30 

4.85 

8.87 

14.17 

19.84 

25.17 
26.93 

27.65 

26.82 

24.77 


Sp.  Gr.  of  Sat. 
Solution. 

1. 000 
0.984 
0.970 
0.956 

0.945 
0.934 
0.926 

0.917 
0.907 
0.900 
0.893 
0.885 
0.876 


Gms.  CANH.QOClli 
per  100  Gms.  Sat. 
SoluticD. 

0.69 
I.OD 
2.20 
4.80 
9.40 

15.40 
22.CX> 
27.60 
31.20 

31.70 

31 -to 
30.80 

39.00 


(See  ranarki  under  a  Acetnaphthafide,  page  13.) 


ACITAIIILIDE  4 

Solubility  of  Acbtanilidb  in  Mixtures  of  Ethbr  and  Chloroform  and  op 

ACBTONB  AND  BbNZBNB  AT  25^     (Marden  and  Dover.  1916.) 
Results  for  Ether-Chloroform  Mixtures.  Results  for  Aoetone-BeiueQe  Mixture. 

Wt.FerC»tCHCU       ^^.S^Stod"  V«- J^  C«t  CA       ^,^^^^' 

in  Mixed  Solvent.  *^     SolvenL  "*  Mixed  Solvent.  *"     Sohrcnt.^^ 

100  17.7  100  1.36 

90  II. 7  90  6.78 

80  8.2  80         13.0 

70  6.2  70  20.0 

60  4.95  60  29.2 

SO  4.25  SO  30.0 

40  3-8  40  30. s 

30  3S  30  33  o 

20  3.2s  20  36.0 

10  3.0s  10  4S.7 

o  2.9  o  39.4 

Distribution  of  Acbtanilidb  bbtwbbn  Immisciblb  Solvents  at  25®. 
Cone.  CeHiNH.COCHa  in  Benzene       layer  +  Cone,  in  HjO  layer  =«  1.65. 

(Farmer  and  Warth.  1904.] 

"  Chloroform     "     -h  Cone,  in  H,0  layer  =  7-75. 

(Marden.  1914.] 

"  Ether  "     •«-  Cone,  in  HiO  layer  =  2.98. 

(Marden,  1914.] 

Solubility  of  Hal(x;bn  Substituted  Acbtanilides  in  Ethyl  Alcohol  ax 
Different  Temperatures.    (Chattaway  and  Lambert,  19x5.) 

Cms.  of  Each  Anilide  per  zoo  Cms.  of  Each  Sat.  Solution. 


c. 

^Chloro- 

a.4  Dichloro- 

^Bromo* 

a.4  Dibromo- 

4Chkno- 

a  Chloro- 

4Bronio- 

acetanilide. 

acetanilide. 

acetanilide. 

acrtanilidr. 

aoetanilide. 

3  0IVI uO' 

acetanilide. 

S 

4.244 

2.480 

•    •    • 

•    •    • 

10 

3  278 

3008 

4.847 

2.876 

4-334 

2.57s 

IS 

3.777 

3  564 

5.561 

3.382 

5  088 

2.961 

30 

4.366 

4.192 

6.390 

4.002 

5.986 

3.466 

25 

5.040 

4.962 

7.300 

4.714 

7 -043 

4.09s 

30 

S.828 

5.864 

8.440 

5.615 

8.328 

4.891 

35 

6.700 

6-937 

9.7IS 

6.686 

9.844 

5.820 

40 

7.728 

8.276 

II. 156 

7.914 

11.586 

6.887 

45 

8.918 

9-750 

12.767 

9.357 

13.718 

8.186 

(Results  for  unstable  needle  forms  of  p  bromoacetanilide  and  2.4  dibromo- 
acetanilide  are  also  given.) 

Solubility  of  p  Nitroacetanilide  and  of  2.4  Dichloroacetanilide  in 

Acetic  Acid  at  I6^    (Orton  and  King.  1911.) 

compound.  Solvent.  ^^S^^^.g^tf 

p  Nitroacetanilide  Glacial  Acetic  Acid  0.83 

50%  Aq.   "         "  0.38 

2.4  Dichloroacetanilide        Glacial  Acetic  Acid  6.37 

50%  Aq.   "         "  0.83 

Freezing-point  curves  (see  footnote,  page  i)  are  given  for  mixtures  of: 

Acetanilide  and  Antipyrine  (Comanducd.  19x3.) 

"  "    m  Nitraniline  (Crompton  and  Whitdejr,  1895.) 

m  Dinitrobenzene  "  " 

a  Dinitrophenol  "  " 

p  Nitroacetanilide  (KOster.  1891.) 

P  Nitroacetanilide  and  Dinitroacetanilide  (Holleman  and  Sluiter,  1906.) 
p  Bromoacetanilide  and  2.4  Dibromoacetanilide    (Sidgwick,  19x5.) 


u 

11 

« 

It 

tt 

«l 

ACETIC  ACm 


ACinC  ACID  CHsCOOH. 

Rbopiocal  Solubility  of  Acbtic  Acid  and  Water  Dbtbrmined  by  the 


Ga>.CH,COOU 

Gms-CHiCOOH 

• 

f .       per  loo  Gnn.         Solid  Phue. 
Sat  Sobitioii. 

r. 

per  100  Cms. 
Sat  Solution. 

SoUdPhue. 

0        o                  Ice 

—  20 

67.0 

CHaCOOH 

-5       15-2 

-IS 

72.3 

-10       28.  s                " 

—  10 

77. S 

-IS       40.0                " 

-  5 

82.2 

-20      49.2                " 

0 

87.0 

-25       57.0                " 

+  5 

91.8 

-26.7    60.0         (Eutectic) 

ID 

95-8 

-2s      62.5        CHrf:OOH 

16.6 

100. 0 

The  data  in  the  above  table  were  obtained  byplotting  the  results  of  Pickering 
(i893).Roioff  (1895),  Dahms  (1896)  (1809),  deCoppet  (1899),  Kremann  (1907). 
Faucoo  (1910),  EaU6  (1910),  GroschufF  (191 1),  Paterno  and  Salimei  (1913),  and 
TsakaJotos  (I9i4)t  on  cross-section  paper  and  drawing  a  curve  through  the  points 
in  best  agreement.  In  addition  to  making  determinations  of  the  freezing-points 
of  the  mixtures,  Ball6  also  analyzed  the  solid  phases  which  separated,  and  snowed 
that  these  contained,  in  all  cases,  increasing  percentages  of  acid  and,  therefore, 
must  have  consisted  of  mixed  crystab.  This  formation  of  mixed  crystals  is 
offered  as  an  explanation  of  the  abnormality  of  the  freezing-point  lowering  of 
thesystcm. 

SacBuiTY  OP  Acetic  Acid  in  Ethyl   Alcohol  (98.9%)  Dbterminbd  by 
THE  Method  of  Lowerins  of  Freezing-point.    (Pickering,  1893.) 

Cms.  CHiCOOH 
t*.  per  xoo  Cms. 

—  10 

-  5 
o 

+  s 

10 


CHfCOOH 

eioo  Gms. 
.SohitiDO. 


-75 
-70 

-60 

-50 
-40 

-30 

-20 


26.0 
27.7 

33  o 
38.2 

43-7 
50.2 

58.0 


Solid  Phase. 

CHiCOOH 


(( 


(( 


tl 


il 


(( 


15 
16.6 


Sdution. 
67.7 

73-2 
79.1 
85.2 

91.5 
98.0 

100. o 


Solid  Phase. 

CHaCOOH 

u 
il 
it 
tl 


tt 


tt 


m»e  original  results  were  plotted  on  cross-section  paper  and  the  above  figures 
Rad  from  the  curve.) 

Solcbiuty  Data  Determined  by  the  Method  of  Lowering  of  the  Freez- 
ixc-point  (see  footnote,  page  i)  Are  Given  for  Mixtures  of  Acetic  Acid 
AND  Each  of  the  Foixowing  Compounds: 

ChJoroaoetic  Add  (Mameli  and  Manneuier,     Dimethyl pyrone  (Kendall.  19x4  (a).) 

tsij;  Kendall.  1914.)  Dimethyl  Oxalate  (Kendall  and  Booge.  1916.) 

Dichloroacetic  Acid  (KeodaU.  1914)  Dimethyl  Succinate  (Kendall  and  Booge.  1916.) 

Tnchkiroacetic  Acid  (Kendall.  1914.)  Ethyl  Ether  (Pickering.  .893) 

Acetic  Anhydride  (Pickering.  1893)  Ethylene  Bromide  (Dahm5.i895;  Baud.  1912(a).) 

Benxme  (Dahm».  189s.  1896:  Ro»<f  • '895:  Grw-  Ethylene  Dibromide  (Baud.  1912  («.) 

draff.  191 1 ;  Baud.  1912. 1912  (a);  Kendall  and  ^     ^        •  j     ,,:.     ,   u      j  ^^  x 

Boofe,  X916.)  Formamide  (English  and  Turner.  191 5*) 

Benzene  -h  Vaseline  (Roloff.  189s)  Formic  Acid  (Baud.  1913  (0) 

Benzene  +  Naphthalene  (Roloff.  z89s)        Methyl  Alcohol  (Pickering.  1893 ) 
Benzene  +  Water  (Roloff.  1895)  Picric  Acid  (Kendall.  19x6.) 

Benzoic  Add  (Kendall.  1914.)  Propyl  Alcohol  (Pickering.  1893.) 

Qiiorobenzene  (Band.  1913  («)•)  Sulfuric  Acid  (Pickering.  1893.) 

Nitrobenzene  (Dahma.  1895;  Baud.  19x3  (c).)      Thymol  (Paterno  and  Ampola.  1897) 
Carbon  Disulfide  rPickering.  X893.)  P  Xylene  (Paterno  and  Ampola,  X897.) 

Cyrinhnane  (Band.  19x3  («)  (ft)-) 


ACETIC  ACID 


Distribution  of  Acetic  Acid  between: 


Water  and  Amyl  Alcohol 

at20*. 

Water  and  Benzene  at  25'. 

(Hen  and  Fischer,  x904*] 

(Hen  and  Fischer,  1905.) 

Gmn.  CHsCOOH 

G.  M.  CHsCOOH 

Cms.  CH,COOH 

G.  M.  CH«a 

per  loo  cc. 

per 

xoo  cc. 

per 

too  cc. 

per  too  a 

UaO    Alcoholic 

HaO 

Alcoholic 

^aO 

CeH, 

'HsO           d 

Layer.      Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

Layer.        La: 

I        0.923 

001 

0.009s 

5 

0130 

005      o.c 

2         I .847 

003 

00280 

10 

0.417 

O.IO        O.C 

3       2-741 

005 

0.0460 

20 

1-55 

0.20       O.C 

4      3  694 

0.07 

0.0645 

30 

3-03 

030      oc 

5      4587 

009 

0.0830 

40 

4. 95 

0.50      oc 

^      5-475 

Oil 

0 . lOIO 

•  • 

•  •  • 

0.70       O.C 

7      6.434 

0.13 

01190 

8      7-328 

•    •    • 

•    •    • 

Note.  —  The  distribution  results  of  Herz  and  co-workers  are  reporte 
millimolecules  per  10  cc.  portions  of  each  layer  in  the  several  cases.    To  ol 
the  figures  given  in  the  tables  here  shown,  the  original  results,  before  and 
calculating  to  gram  quantities,  were  plotted  on  cross-section  paper,  and 
the  curves*  thus  obtained,  readings   for  regular  intervals  of  concentratio 
acetic  acid  in  the  aqueous  layer  were  selected. 

Distribution  of  Acetic  Acid  between  Water  and  Benzene. 

(Waddell,  1898;  see  also  Lincoln,  1904.) 

The  measurements  were  made  by  adding  varying  amounts  of  benzene  or  ^ 
to  5  cc.  of  acetic  acid  and  then  running  in  water  or  benzene  till  saturation 
reached.  The  observed  readings  were  calculated  to  grams  per  100  grams  ol 
liquid  mixture. 


Upper  Layer. 

Ha6. 

Lower  Laya 

• 

X*. 

CHaCOOH. 

C«He. 

t^OO£ 

H,0." 

«S 

0.46 

99  52 

0.02 

9.4 

0.18 

90 

42 

25 

3-IO 

96.75 

0.15 

28.2 

0-53 

71 

27 

n 

5.20 

94.55 

025 

37-7 

0.84 

61 

.46 

«s 

8.7 

90.88 

0.42 

48.3 

1.82 

49 

.88 

as 

16.3 

82.91 

0.79 

61.4 

6.1 

32 

5 

25 

305 

67-37 

2.13 

66.0 

13-8 

30. 

2 

25 

52-5 

39.60 

7.60 

52.8 

39-6 

7- 

6 

35 

1.2 

98.68 

0.08 

16.4 

062 

82. 

98 

35 

5-7 

93-97 

0.33 

36.8 

1.42 

63. 

78 

35 

90 

90.42 

0.58 

49 -o 

2.10 

48. 

90 

35 

45 -o 

49.00 

6.0 

61.3 

25 -5 

13 

3 

35 

52.2 

39-4 

8.4 

52.2 

39-4 

8. 

4 

Additional  data  in  connection  with  the  distribution  of  acetic  acid  bet^ 
water  and  benzene  are  given  by  King  and  Narracutt  (1909),  KurilofT  (i( 
Farmer  (1903),  Bubanovic  (1913),  and  Lincoln  (1904).  This  latter  investig 
points  out  that  the  same  degree  of  clouding  does  not  represent  the  end  poii 
all  cases  as  was  assumed  by  Waddell  (1900). 

Data  for  the  distribution  of  acetic  acid  between  benzene  and  aqueous  : 
tioos  of  sodium  acetate  at  25^  are  given  by  Farmer  (1903). 


ACETIC  ACm 


Dbtubutton  of  Acetic  Acid  between  Water  and  Chloroform: 

At  Room  Temperature.  At  25**. 

(Wqgkft.  TtnowMi  and  Leon — Proc.  Roy.  (Uexz  and  Lewy;  Rothmuiid  and  Wilsmore.) 


8oc.48biaStx89x<) 

In  parts  per  100  parts  of  solution. 
Cpprr  Layer.  Lower  Layer. 


Gms.  CHtCOOU 
per  100  cc. 


G.  M.  CHtCOOB 
per  100  cc. 


aMX)OH.CHCV    H^-    CH^OOH.  CHQs. 


0 

6.46 
17.69 
25.10 

44.12 


0.84 
0-93 
0.79 
1. 21 
297 
730 


SO.  18  15.  II 


99.16 
92.62 
81.52 
73  69 

63  32 
48.58 

3471 


o 

1.04 

383 
6.77 

11.05 

17.72 

25-75 


99.01 
98.24 

94.98 
91.85 
87.82 
80.00 

70.13 


HaO. 

Layer. 

CHCI, 
Layer. 

HsO 
Layer. 

CHCI, 
Layer. 

0.99 

2 

0.089 

0.05 

0.0032 

0.72 

4 

0.313 

0.075 

0.0062 

1. 19 

6 

0.596 

O.IOO 

O.OIOO 

1.38 

8 

0.974 

0.150 

0.0198 

113 

10 

1.430 

0.175 

0.0260 

2.28 

12 

1.982 

0.200 

0.0325 

4.12 

20 

5.10 

0.30 

0.070 

30 

10.2 

0.50 

0.170 

40 

153 

0.70 

0.275 

50 

21.9 

0.80 

0-335 

52.3 

39-54 

0.87 

0.659 

See  Note,  Y»ge  6. 

lo  addition  to  the  above  results,  data  for  somewhat  lower  concentrations  of 
•oecic  add  determined  at  20^  are  given  by  Dawson  and  Grant  (1901). 

Rewlis  showing  the  influence  of  electrolytes  upon  the  distribution  of  acetic 
acid  behreen  water  and  chloroform  are  given  by  Rothmund  and  Wilsmore  and 
bf  DiwsQO  and  Girant. 

Distribution  of  Acetic  Acid  at  25®  between: 


Vater  aod  Carbon  Disulphide. 

(Hen  and  Lewy.) 


Water  and  Carbon  Tetrachlorida 

(Hera  and  Lewy.) 


OmcsycooH 

G.  M.  CHtfCOOH 

perieocc. 

per  100  cc. 

,*o     ,cs,* 

HjO           CSj' 

ufer.      Layer. 

Layer.       Layer. 

6$       2.64 

I.I        0.45 

70         30 

1.2        0.55 

75       3-3 

1.2         0.80 

80       5.4 

1-35    0.97 

85       6.4 

1.4      1.3 

Gms.  CHiCOOH 

G.M. 

CHiCOOH 

per  100  cc. 

per 

too  cc. 

H,0           ecu 

HaO 

ecu 

Layer.       Layer. 

Layer. 

Layer. 

30           1.8 

05 

003 

40            3.0 

0.7 

0055 

50          4-8 

09 

0095 

60             5.8 

1. 1 

0155 

70          12.0 

1.2 

0.235 

76.2      25.2 

1.27 

0420 

Results  for  the  distribution  of  acetic  acid  between  water  and  mixtures  of 
«iaal  volumes  of  carbon  disulfide  and  carbon  tetrachloride  at  25^  are  given 
by  Hen  and  Kurzer  (1910). 

Distribution  op  Acetic  Acid  at  25°  between: 


Water  and  Bromoform. 

(H.  and  L.  —  2L  electro.  Ch.  11,  818,  '05.) 


Water  and  Toluene. 

(H.  and  F.  —  Ber.  58.  1140,  '05.) 


Cw-CHbCOOH 
per  100  cc. 

G.  M.  CH^COOH 
per  too  cc. 

Gms.  CHtCOOH 
per  100  cc. 

G.  M.  CHiCOCH 
per  100  cc. 

CHBi«' 

LAjrx. 

cubn 

Layer. 

H3O    C*H«CHj 
Layer.    Layer. 

HaO      CoHsCflj 
Layer.        Layer. 

ao 

40 

1-5 
30 

4.8 

0.4 
0.6 
08 

0035 
0.070 
0.120 

5    0.119 

10     0328 
20      1. 132 

01      00025 
0.2      00075 
0.4      00260 

SO 
60 

6S 
70 

7.8 

12.0 
15.6 
27.0 

I.O 
I.I 

1-^5 

•  •  • 

0.20 
0.28 

0.39s 

•  •  • 

30      2 . 265 

40    3  725 
50    5.841 
60    8.344 

0.6      00530 
08      0090 
10      0140 

•  •  •          •  •  • 

See  Note,  page  6. 
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DiSTRIBUtlON  OF  ACETIC  AciD  BBTWEBN  WaTBR  AND  EthYL  EtHBR. 

(de  KoloBaovaky,  191  x.) 


Results  at  Several  Temperatures. 

Gms.  CHiCOOH  per  xoo  cc.  oC: 


Results  at  I8^ 

Cms.  CH«(XX)H  per  xoo  cc  of: 


r. 

13 

18 

27 

75 
12 

18 
25 


Layer  ip). 

0.367 

0.379 
0.799 

0.803 

0.802 

0.789 


Ether 
Layer  (>0- 

0.207 
0.201 

0.19s 

OSSI 
0.529 

0.501 
0.474 


I 
I 
I 

I 
I 
I 
I 


76 
82 

94 

45 

52 
60 

66 


HiO 
Layer  (p), 

.1.0 
2.0 
4.0 
6.0 
8.0 

10. 0 

15.0 
20.0 
25.0 


Ether 
Layer  (^0- 

OS 

I.O 
2.1 

35 

4.9 
6.6 

II. 4 

17.0 

23 -3 


2.0 
2.0 
1.9 

1-7 
1.6 

1. 5 

1.3 
1.2 

1.07 


According  to  results  obtained  at  25^  by  Morgan  and  Benson  (1907),  the  ratio 
of  distribution  for  concentrations  of  acetic  acid  up  to  12  grams  per  100  cc.  of 
the  HsO  layer  is  more  nearly  constant  (1.92)  than  shown  above  for  I8^  A 
similar  constancy  of  distribution  (approx.  2.08  at  15°)  was  also  found  by  Pinnow 

(1915)- 
Results  showing  the  influence  of  varying  concentrations  of  a  large  number  of 

electrolytes  upon  the  distribution  of  acetic  acid  between  water  and  ether  are 

given  by  de  Kolossovsky,  Dubrisay  (191 2),  and  by  Hantzsch  and  Vagt  (1901). 

Data  for  the  distribution  of  acetic  acid  between  ether  and  molten  CaCls.6HiO 
and  ether  and  molten  LiNOi3HsO  are  given  by  Morgan  and  Benson  (1907). 

One  determination  of  the  distribution  of  acetic  acid  between  sat.  aq.  CaCIs 
solution  (20  gms.  per  1.)  and  kerosene  gave  97.7  gms.  acid  per  100  gms.  aq.  layer 
and  27  gms.  per  100  gms.  kerosene  layer  at  ordinary  temperature.  (Crowell, 
1918.) 


Distribution  op  Acetic 
Water  and  o  or  p  Xylene. 

(Hers  and  Fischer.) 
Cms.  CH.COOH         G.  M.  CHaCOOH 


per  100  cc. 


HsO 
Layer. 

s 
10 

30 

30 
40 

SO 

60 

70 


0  or  p 
Xylene 
Layer. 


per  100  cc. 


o 
o 

I 

2 

3 

S 

7 
12 


24 
48 

13 

IS 
40 
10 
27 

52 


H20 

Layer. 

01 
02 
0.4 
0.6 
0.8 
10 
1.2 


o  ox  p 
Xylene 
Layer. 

0.004 

O.OIO 

0025 

0.047 

0.079 

0122 

0230 


Acid  at  25°  between: 

Water  and  m  Xylene. 

(Herz  and  Fisdier.) 
Gms.  CHsCOOH         G.  M.  CHtCOOH 


per  100  cc. 

5  006 

10  030 

20  095 

30  1 .91 

40  3.04 

50  4-65 

60  6.65 


per  100  OC 


HsO 
Layer. 


m 
Xylene 
Layer. 


O.I  0.0015 

02  0.007 

0.4  0.022 

0.6  0.042 

08  0.07a 

1.0  O.III 
Z.2 


See  Note,  page  6. 

Data  showing  effect  of  camphor  on  the  reciprocal  solubility  of  acetic  add  and 
olive  oil  are  given  by  Wingard,  1917. 


9  ChloroACinC  ACIDS 

ChloroACmC  ACIDS  CHtaCCX)H,  CHC1,CCX)H,  and  CCUCOOH. 

SOLDUUTT  OF  THB  a,  fi,  AND  y   MODIFICATION    OF    MONOCHLORO ACETIC   ACID 

IN  Water  at  Different  Temperatures. 

(Miere  and  Isaac.  1908;  Pickering,  1895.) 

The  detenniiiatkHis  were  made  by  the  sealed  tube  method.    The  following 
ifvci  were  obtained  by  plotting  the  original  results  on  cross-section  paper: 


20 

30 
35 
40 

45 


Gml  per  100  Gma.  of  Each  Sat. 
Sohttioo. 

iliadift-    ^Modifr-     7  Modifr- 

cation. 

88.0 

90.0 

92.2 

94.1 

95-8 
97.8 


f. 


Gna.  per  xoo  Gma.  of  Each  Sat. 
Solution. 

aModifi-    ^Modifi-  7  Modi6- 
cation.        cation.       cation. 


86.0 
88.4 
90.8 


85.8 

88.2 
90.6 

93  o 
95  o 


SO 

51  (m.  pt.) 

S5 

56 .  s  (m.  pt.) 

60 


95  o 

■  ■  ■ 

97.2 

•  •  • 
99.0 


97.0 
. . .; 

99.3 

lOO.O 


99 
100 


62.4  (m.  pt.)  100.0 


Reciprocal  solubilities  of  mono-,  di-,  and  trichloroacetic  adds  and  water  de» 
tcnmaed  by  the  freezing-point  method  are  given  by  Pickering  (1895). 

SOLUBILITT  OF  TRICHLOROACETIC  AciD  IN  WaTBR  AT  25^ 

(Seidell,  191a) 

too  {mi.  Bturated  solution  of  i»  «  1.615  contain  92.32  gms.  CCli.COOH. 


SoLUBiuTT  Data  Determined  by  the  Method  of  Lowering  op  the  Freez- 
Dic-roiirr  (see  footnote,  page  i)  Are  Given  for  Mixtures  of  Chloro- 
'  Add  AND  Each  of  the  Following  Compounds: 

Dimethyl  Oxalate  (Kendall  and  Booge.  19x6.) 
Dimethyl  Succinate  (Kendalland  Booge.  1916.) 
Dimethylpyrone  (Kendall,  1914  (a).) 
Naphthalene  (Mien  ft  Isaac.  1906;  M .  ft  M..1913.) 
Phenol  (Kendall,  1916.) 

Piperonal  (KendaDftC^bona.  i9iS;M.ftM.,z9Z3.) 
Salol  (Mameli  and  Mannessaer.  191.^.) 
Sulfuric  Add  (Kendall  and  Carpenter.  1914.) 
0  Toluic  Acid  (Kendall.  19x4.) 


Didiloroscetic  Add  (Kendall.  1914) 
Tndkloroacetic  Add  (KendaU.  1914) 
Acetopbenooe  (Kendall  and  (^ibbona.  1915) 
Dibenz>i  Acetone  (Kendall and  Gibbons.  X9IS-) 
Be&al  (Kendall  and  Gibbooa.  19x5.) 
Boueoe  (Kendall  aikd  Boofe.  1916.) 
Bduoic  Add  (KeodaU.  19x4) 
Camphor  (Pawlewiki.  1893.) 
Cinoaniic  Add  (Kendall.  Z9i4-) 
Crotooic  Add 
Cetyi  .\loohol  (Maaeli  and  Mamrwirr,  19x3.) 

•  Craol  (KendaU,  X9I4-) 

Methyl  Cinnamate  (KendaO  and  Boose.  X916). 


it 

II 

m 

p 

«i 

« 

II 

tt 

a 

M 


U 


Vanillin  (Kendall  and  Gibbooa,  1915-) 


Solcbiutt  Data  Determined  by  the  Method  of  Lowering  of  the  Freez- 
OG-roDtT  (see  footnote,  page  i)  Are  Given  by  Kendall  (1914)  for  Mix- 
tures OF  IMchlorcMcatle  Add  and  Each  of  the  Following  Compounds: 


Trichloroacetic  Add 

0  Toluic  Add 

Benzoic  Add 

m      " 

Cinnamic  Add 

p      "         " 

Crotonic  Acid 

a      '^ 

Dimethylpyrone 

(Phenylacetic  Acid) 


Chk)ro4CETIC  ACID  lO 

Solubility  Data  Deterionbd  by  the  Method  of  Lowering  of  the  Frbbs-* 
iNG-POiNT  (see  footnote,  page  i)  Are  Given  for  Mixtures  of  Trichloro- 
acetic Add  AND  Each  of  the  Following  Compounds: 


AcetOphenone  (Kendall  and  Gibbons,  19x5) 
Anisaldehyde 

Benzene  (Kendall  and  Booge,  1916.) 
Benzaldehyde  (KendaU  and  Gibbons,  19x5) 
m  Hydroxy  Benzaldehyde 

P 

0  Nitre  Benzaldehyde 

-_     <«  «• 

771 

^  «i  « 


(Kendall  and 
Giblxms, 

19x5.) 


Benzophenone 

Benzil 

Benzoquinone 

Benzoic  Acid  (KendaU,  19x4) 

Camphene  (Timofeiew  ft  Kiavtaov,  X9xs,  19x7.) 

Cinnamic  Acid  (Kendall,  1914.) 

Crotonic  Acid 

0  Cresol  (Kendall,  1914.) 


m 


«« 


<« 


Diethyl  Oxalate      (KendaU  and  Booge,  x9x6.) 
Diethyl  Succinate 
Dimethyl  Oxalate 
Dimethyl  Malonate       " 
Dimethyl  Succinate       " 

Dimethyl  Terephthalate       (Kendall  and 

Booge.  1916.) 
Dimethylpyrone  (Plotnikov,  X9xx;  Kendall, 

19x4  ifl).) 


•• 


•• 


•• 


«« 


« 


i< 


•• 


•• 


M 


Ethyl  Ether  (Taakalotos  and  Guyc,  x9xo3 
Ethyl  Acetate      (Kendall  and  Booge,  z9x&} 
Ethyl  Benzoate 
Methyl  Benzoate 

Anisate 

Cinnamate 

p  Toluate 
a  Naphthol  (Kendall,  19x6.) 
/J         " 
a  Naphthyl  AcetateCKendalland  Boose,  Z91&) 

A  «i  «  M  M 

Phenol  (KendaU,  X9x6.) 

O  Nitro  Phenol  (KendaU,  X9x6.) 

77» 

Piperonal  (KendaU  and  Gibboos,  19x5^ 

Nitro  Piperonal 
Phenyl  Anisylketone  " 

Benzoate  (KendaU  and  Boofe,  19X&) 

SaUcylate 

Salicylic  Aldehyde(KendaU  and  (;ibbaDs,i9Z50 
Sulfuric  Acid  (KendaU  and  C^axpenter,  Z914O 
o  Toluic  Add  (KendaU,  19x4.) 

77» 

p  "  ••  •• 

a       "         " 

Thymol  (KendaU,  x9x6.) 

Vanillin  (KendaU  and  Gibbons,  19x50 
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Distribution  of  Chloracetic  Acid  between: 

(Hers  and  Fischer.) 


Water  and  Benzene  at  25^ 


Water  and  Toluene  at  2$* 


Gms.  CHsaCOOH 

G.  M.  CHsQCOOH 

Gms.  CHsQCOOH 

G.  M.  CHsaCOOH 

per  100  cc. 

per  xoo  cc. 

per 

100  cc. 

per 

xoo  cc. 

HsO           CeU« 
Layer.        Layer. 

'h«o 

Layer. 

CeU« 
Layer. 

HaO 
Layer. 

QH«CBs 
Layer. 

BsO 
Layer. 

C^UCHt 
Layer. 

0.25*     8.69 

0.0025 

0.090 

O.I* 

S-22 

O.OOI 

0055 

OS        ISS9 

0.005 

O.IS5 

OS 

20.31 

o.oos 

0.20 

1 .0        27 .87 

o.oio 

0.28 

I.O 

34.87 

O.OIO 

0.36 

i-S      41.10 

0.015 

0.415 

i-S 

49.14 

0.015 

0.50 

20     52.90 

0.02 

0.54 

2.0 

60.46 

0.02 

0.62 

3.0     68  .ox 

0.03 

0.70 

30 

72.28 

003 

0.77 

40      76.52 

0.04 

0.79 

4.0 

81.72 

0.04 

0.85 

50 

86.94 

0.05 

0.90 

•See  Note, 

,  page  6.' 

Additional  data  for  the  distribution  of  monochloroacetic  acid  between  water 
and  benzene  as  well  as  similar  results  for  dichloroacetic  add  are  given  by 
Georgievics,  1915. 


II 


ChloroACETIC  ACIDS 


DiSTKiBunoN  OF  Chloracetic  Acid  between: 

(Hen  and  Lewy.) 


Water  and  Chloroform  at  25^ 


Water  and  Bromoform  at  25^ 


Sh-C^OCOOH 
.     per  too  cc 

G.  M.  CHsQCOOH 
per  100  cc. 

Cms.  CHtaCOOH 
per  xoo  cc 

G.  M.  CH^COOH 
per  too  cc 

M      CHOi 
Lifv.     Ufcr. 

Layer. 

CHCl, 
Layer. 

HsO 
Layer. 

CHBfi 
Layer. 

H,0 
Layer. 

CHBn 
Layer. 

5*    0.283 
10     0.614 
JO     x.088 

0.05 

o.io 

0.20 

0.0025 
0.0060 
00135 

40* 

SO 
60 

0.850 
1.889 

2.994 

0.45 
0.50 

060 

OOII 

0.0165 

0.028 

40    2.948 

so     3684 
60     4.440 
70     7.086 

0.40 
0.60 
0.70 

0.7s 

0.029 

0045 
0.061 
0.077 

70 
80 

90 
91.6 

4.241 

5.620 

7.560 

11.340 

0.70 
0.80 
090 
0.97 

0.040 
0053 
0.067 
0.120 

Distribution  of  Chloracetic  Acid  between: 

(Hcri  and  Lewy.) 


Water  and  Carbon  Disulphide 
at  25^ 


Water  and  Carbon  Tetra- 
chloride at  25**. 


Gh.CQ^CXXX)H 

G.  M.  CH«aCOOH 

Gms.  CHsClCOOH 

G.  M.  CHtQCOOH 

per  100  a. 

per 

100  cc. 

per  100  cc. 

per 

100  cc. 

,H|0       CS,* 

BjO 

.csi 

HiO            ecu 

HsO 

COi 

Lvv.     layer. 

Layer. 

Layer. 

Layer.       Layer. 

Layer. 

Layer. 

6o*    0.4^ 

0.6 

0.0042 

90*     1-417 

0.9s 

0.015c 

80       0.691 

08 

0.007 

95      2 .031 

1. 00 

0.0195 

90       0.803 

I.O 

0.009 

100         2.645 

1.05 

0.0270 

100      1.040 

1. 05 

00105 

105         4 .  26 

1. 10 

0.0415 

105     1.464 

1. 10 

0015 

106.7   5.19 

1. 13 

0.0550 

106.7  1.890 

1. 13 

0.020 

•  See  Note 

,  page  6. 

Renlts  showing  the  influence  of  sulfuric  acid  upon  the  distribution  of  mono- 
cUoroacetic  add  between  water  and  ethyl  ether  at  26"  are  given  by  Hantzsch 
aadVagt  (1901). 


CiaaolCITXC  ACID  CH,(CN)COOH. 

Distribution  of  Cyanoacetic  Acid  between: 

CHantach  and  Sebalt.  1899.) 


Water  and  Ethyl  Ether. 


Water  and  Benzene. 


r. 

Gma.  CHt(CN)C00H  per 

'  ^H,0             (CA)rf) 
Layer.        *     Layer. 

r. 

Gma.  CHt(CN)C00H  per 
Liter. 

HiO                C.H. 
Layer.             Layer. 

0 

0.070 

0.042 

6 

0.067           0.020 

10 

0.076 

0.044 

25 

0.130           0.019 

21 

0.083 

0.030 

3P 

0.089 

0.027 

PhenylACETIC  ACID 
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PhenylACETIC  ACID  (a  Toluic  Add)  CHi(aH»)COOH. 

Solubility  in  Water  and  in  ALcoHOLSa    cnmofdew.  1894.) 


Solvent. 


r. 


Gm8.CHt(CA)C00U 


Water  20 

Methyl  Alcohol  —17 

-13 


u 


it 
it 


Ethyl  Alcohol 


o 

+194 

20 

-17 
-13 


per  xooGms. 
Sat.  Sol. 

1.64 

50.6 

53-2 
59-2 
70.8 

71.8 

39-7 
41.5 


SdvenL 

Ethyl  Alcohol 


Gms.  CH,(CA)C00G 
t*.  per  ICO  Cms. 

Sftt-SoL 


0.0  50.7 

+  19.4  64.4 

20.0  65.1 

Propyl  Alcohol  —17.0  29.4 

-130  32.3 

0.0  40.9 

+  19.4  56.8 

20.0  57.2 


(t 


a 


it 
it 
u 
ii 


Solubility  of  Phenylacetic  Acid  in  Several  Solvents  at  25**. 

(Hen  and  Rafhmann,  1913.) 


Cms. 

Solvent.  CHt(C«HJC00H 

per  100  cc.  Sat.  SoL 

Chloroform  60.17 

Carbon  Tetrachloride      25.07 
Trichlorethylene  44  •  89 


SolvenL 


Tetrachlorethylene 

Tetrachlorethane 

Pentachlorethane 


Cms. 
CH,(C«HJC00H 
per  xoo  cc.  Sat.  So 

21.19 

61. 45 

44.26 


The  freezing-point  curve  (Solubility,  see  footnote,  page  i)  is  given  by  Sal 
kowski  (1885)  for  mixtures  of  phenylacetic  acid  and  hydrocinnamic  acid. 

ACETIC  ACm  ESTERS. 

Solubilities  of  Several  Acetic  Acid  Esters  in  Aqueous  Alcohol  at  Rooi 

Temperature.    (Pfeiffer,  1893.) 


cc.  H^  added  to  cause  separation  of  a  second  phase  m  mixtures  of  the  given 

amounts  of  Alcohol  and  3  cc.  of: 

, » , 

CHaCOOCH^    CH«COOCsHft.     CHiCOOQH?-      CHaC00C«H«.      CH«C00C«Ha. 

00 


cc.  Eth]fl 
Alcohol  in 
Mixtures. 

3 
6 

9 
12 

IS 
18 

21 

24 
27 

30 
33 
ChloroACETIC  ACID  ESTERS. 

Solubility  of  Monochlor,  Dichlor,  and  of  Trichloracetic  Ester 
in  Aqueous  Alcohol  at  Room  Temperature. 

(Bancroft  ^Phys.  Rev.  3t  i93.  1895-961  from  resulU  of  Pfdffur,  Z.  physik.  chem.  9^  469^  ^4 


6.0 

450 

2.08 

1.76 

00 

10.48 

6.08 

4.24 

17.80 

10.46 

9.03 

26.00 

1537 

13.24 

35  63 

20.42 

17.52 

47  50 

26.60 

22.22 

58-71 

31 -49 

26.99 

00 

37.48 

32.14 

■  •  • 

43.75 

37.23 

•  •  • 

50.74 

42.06 

•    a    • 

59.99 

48.41 

oc.  Ethyl 
Alathol  in 
Mixtures. 

3 
6 

9 

12 

IS 
18 

fli 


oc.  HfO  added  to  cause  separation  of  a  second  phase 
in  mixtures  of  the  given  amts.  of  Alcohul  and  3  cc  of  s 

£k^COOCt£U.     CHQfCOOCsHi     CClaCOOCsH^ 

0.65 

1.80 


1.32 
4.01 

7-30 
10.78 

16.16 

22.16 

28.74 


0.90 

2.45 

4.33 
6.60 

9.20 

•  •  • 

o  o  • 


3.02 

4.50 
6.50 

•  •  • 

•  •  • 
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Mooo-,  Di-.  and  Tri  ACSTIN  C,Hi(OH),(OC,H,0),  C,H»(OH)(OCH,0)j.  and 
C,H.(0C,1W)),. 
Toe  partition  coefficients  of  these  three  compounds  between  olive  oil  and 
water  are  given  by  Baum  (1899)  and  Meyer  (1901,  1909),  as  0.06,  0.23,  and  0.3 
respectively. 

MethAdTIN    (p    Acetanisidinc,    or    p    oxymethylacetanilide)    C«H«.C)CH«. 
NHCHiCO. 
100  gms.  HsO  disaolve  0.19  gms.  of  the  compound  at  15^  and  8.3  gms.  at  loo^ 

(German  Phannaoopoeift.) 

a  AdmiPHTHALIDI  CtHfONH(CioH7). 

SOLUBILITT  IN  MiXTUSSS  OP  AlCOHOL  AND  WaTBR  AT  35^ 

(BoOeman  and  Antiuch  —  Rec.  trav.  chim.  ij*  989,  1894-) 


100 

95 
90 

«S 
80 

75 
70 


Gi 
xoo  Gms. 
Sohnent. 

4.02 

4  31 

4. II 

3^ 
318 
2-73 
a  31 


Sp.  Gr.  of 
Solntiaoa. 

0.7916 
0.8150 
0.8344 
08485 
0.8624 
0.8761 
0.8798 


Alcohoi. 

65 
60 

55 
50 

35 
20 

10 


Gms.  per 

xoo  Gms. 

SolTcnt. 

1.78 
1.44 
1.02 
0.71 
025 
0.09 
0.04 


Sp.  Gr.  of 
Solutions. 

0.8977 
0.9091 
09201 
0.9290 

0-9537 
0.9717 

09841 


Cboftant  agitation  was  not  employed.  The  mixtures  were  allowed  to  stand 
10  bath  and  the  solutions  analyzra  after  different  lengths  of  time.  Formulas 
are  not  given.    This  applies  to  all  determinations  by  Holleman  and  Antush. 

iCROn   (CHs)tCO. 

Sglubilitt  of  Acetone  at  25^  in  Aqueous  Solutions  of: 
Electrolytes.  Non-Electrolyti 

(Ben  —  J.  Phys.  Ch.gb  S44t  1905;  linebarger  —  Am.  Ch.  J.  14,  380,  1893.) 


Impcr 


Gms.  (CHa)sCO  per  100  Gms. 


u  per 
Soludc 


Sohrrnt  in  Solutions  of: 


K^COi     NasCOs  (NH«)tCOB  MgCOT 


2 

5 

7 
10 

12 

15 
20 

25 
30 


»S 


SO 
00 

5 
o 

5 
o 

o 

o 

o 


65.0 

46  5 

34 

25 
18. 

8 


5 

5 
o 

o 

3-7 
1.6 


51  o  no 
38  o    73 

27 -5 

19  5 
14. o 

9.0 

2.7 


57 
44 

35 
28 


o 

S 
o 

5 
o 

o 


83 -5 
65  0 

47  o 

38  o 

29.0 


Gms.  Non-  Gms.  (CHa)aCO  per  xoo  Groa 
Electrciyte  Solvent  m  Solutions  of: 

per  100  Gms.  /■  *  s 

Aq.Sohitioa.  CioHst     Anethol.^  (C6Hs)sCO. 


5 
10 

20 

30 
40 

50 
60 

70 

80 

90 


92.5 

117. 0 
137  o 

148.5 

'55  5 

159 -5 
160. 2 

155  o 


103.0 
123.0 

1445 

1550 
162.0 

166.0 

165.0 

158  0 


90.0 
108.5 
126.0 


^33  o 
136.0 

135-5 

131-5 
123.0 

108.5 

•  •  •    •  •  •    82 .0 

*  Aaethof  «  p  Propenylanisol,  CHs.CH:CH.C«H/>CH,.         t  Naphtbakne  results  at  35** 

Note.  —  In  the  case  of  the  results  for  the  aqueous  solutions  of  electrolytes, 
the  determinations  were  made  by  adding  successive  small  quantities  of  acetone 
to  the  mixtures  of  given  amounts  of  water  and  electrolyte,  and  noting  the  point 
u  which  a  clouding,  due  to  the  separation  of  a  second  phase,  occurred.  In  the 
case  of  the  aqueous  non-electrolyte  solutions,  successive  small  amounts  of  water 
vere  added  to  mixtures  of  known  amounts  of  acetone  and  the  non -electrolyte. 
In  aO  cases  the  results,  as  given  in  the  original  papers,  have  been  recalculated 
and  plotted  on  cross-section  paper.  From  the  curves  so  obtained,  the  above 
ubie  was  constructed. 

.Additional  data  for  svbtems  containing  acetone  are  given  under  the  salt  involved, 
u,  for  inrntsitu^^  Potassium  Carbonate,  p.  51 1,  Potassium  Fluoride,  p.  534,  etc. 


ACETONE 

14 

MiSCIBILITY  OF 

ACETONB  AT 

O*  WITH 

Mixtures 

of: 

Chlorofoim  and  Water  (Bonner,  1910). 

A — 

Bromobenxene  and  Water  (Bonn« 

/ * 

Gms.             Gma.           Gms. 

».  191 

Gms. 

Gins. 

Cms. 

Sp.  Gr.  of 

Sp.( 

CHCW. 

H^.         (CH,),CO. 

Mixture. 

CABr. 

Hrf).        (CH,),C0. 

Mix 

0.988 

0.012        0.501 

1. 18 

0.977 

0.023    0.685 

I. 

0.900 

O.IOO        ] 

t.300 

1. 01 

0.90 

O.IO         ] 

t.13 

I.' 

0.792 

0.208         ] 

t.633 

0.98 

0.80 

0.20      ] 

t.41 

0. 

0.696 

0.304         ] 

t.750 

0.96 

0.70 

0.30      ] 

tS2 

0. 

0.600 

0.400         ] 

[.770 

0-9S 

0.60 

0.40      ] 

t.S7 

0. 

0.500 

0.500        ] 

[.720 

0.94 

0.50 

0.50      ] 

[.60 

0. 

*0.420 

0.580         ] 

C.65O 

•   •  • 

♦0.49 

0.51      ] 

[.60 

•    • 

0.400 

0.600        ] 

[.630 

0-93 

0.40 

0.60      ] 

t.S9 

0. 

0.300 

0.700        1 

^.530 

0.94 

0.30 

0.70      ] 

t-SS 

0. 

0.200 

0.800        ] 

[.321 

0.9s 

0.20 

0.80      ] 

[.46 

0. 

O.IOO 

0.900        ] 

[.144 

0.97 

O.IO 

0.90      ] 

^.30 

0. 

0.018 

0.982      C 

>.464 

0.98 

0.02 

0.98      0.849 

0. 

Note.  —  The  determinations  were  made  by  gradually  adding  acetone  to 
mixtures  of  the  given  amounts  of  water  and  the  other  constituent  until  a  he 
geneous  solution  was  obtained.  The  results  give  the  binodal  curve  for  the 
tem.  The  author  also  determined  "tie  lines  showing  the  compositions  of 
various  [>airs  of  liquids  which  may  exist  in  ecjuilibrium.  When  the  two  la 
are  practically  of  the  same  composition  the  tie  line  is  reduced  to  a  point  dc 
nated  as  the  "  plait  point "  of  the  binodal  curve.  This  point  is  indicated  by 
in  the  above  tables. 

Solubility  of  Acetone  in  Aqueous  Solutions  of  Carbohydra: 

(King  and  McElroy  ~  J.  Anal.    Ch.  6^  184*  '92;  Bell  —  J.  Phys.  Ch.  9,  547,  '05.) 

In  Aqueous  Solutions  of  Cane  Stigar. 


\ 

Lrms.  vv^ns^ 

ifi^yj  per  xoo  ^ 

rmi.  ougar  ooiu 

DOD  MX.-. 

Sugar. 

'.S-. 

ao«. 

as*. 

30«. 

3f- 

4o«: 

10 

597  a 

... 

581.8 

... 

574.8 

. .  • 

20 

27a  S 

... 

250.0 

... 

251.8 

.  ■  • 

30 

172.4 

•   a    • 

150.0 

... 

150.6 

... 

35 

•    •    • 

•    •    • 

... 

110 

40 

96.4 

92.8 

89.8 

8s 

45 

71.9 

68.8 

65 -7 

62 

50 

50.8 

48.1 

45-9 

42 

SS 

35-8 

33-8 

32.5 

29 

60 

25.2 

24.2 

23-4 

•  • . 

6S 

18.3 

17.7 

17.0 

•  •  • 

70 

13.2 

12.8 

".$ 

•  •  • 

In  Aqueous  Dextrose  Solutions. 

In  Aqueous  Maltose  Solutio: 

Per 

cent 

Gnu.  (CH|M:0  per  i 
SolTent  at: 

too  Gms. 

Per         Gmt.  (CHi)sCO  per  zoo  Gmi, 

cent                         Solvent  at: 

»  1.                                    - 

OcztroM. 

'f. 

as*. 

35*.    ^        ^"*^-        'is". 

aS^ 

35..' 

zo 

736 -7 

747-9 

761.5 

10        353 

6    348.1 

34?  0 

20 

255-3 

247.7 

240.8 

20        185 . 

4     181. 2 

176.9 

30 

1575 

149.8 

142.5 

30        119-9    116.0 

112. 4 

40 

86.9 

79.6 

74.0 

40         78. 

4      74.7 

70  S 

SO 

36.2 

33  0 

31-3 

50         46 

2      42.9 

39-8 

The  determinations 

were  made  as  in  the  case  of  the  solubility  of  aceton 

aqueous  solutions  of  electrolytes.    See  preceding  page. 
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Distribution  op  Acbtonb  between: 


Benzene  and  Water. 


Remits  at  20*. 

(pyj^iadBaalqr,  191s-) 
Gb.  (C^iCO  per  xooo  oc 


Bfi 
Ufcr. 

O.IO 
0.20 
0.30 
0.40 


Layer. 
0.08 
0.12 
0.25 

0.34 


Results  at  25"". 

(Herz  and  Fischer,  1905.) 

GiM.  (CHi)tOO  per  1000  cc 

'     So       '      €55      ' 
Layer.  Layer. 

10*  12.0 

SO  41.7 

100  lOI .  5 

ISO    iSS-9 
200    225.0 

*  See  Note,  page  6. 


O 
10 
20 
30 


Toluene  and  Water. 

At  Different  Temps. 
(Uantzsch  and  Vagt,  1901.) 

Cms.  (CHs),CO  per  1000  cc 


Layer. 
2.105 
2.000 
1.960 
1.867 


C§H|CI1| 
Layer. 

0.993 
0.957 
0.957 
0.957 


PhjKp  and  Bramby  also  give  data  for  the  effect  of  NaCl,  KCl  and  LiCl  upon 
the  distribution  of  acetone  between  benzene  and  water. 

In  the  determinations  by  Hantzsch  and  Vagt  the  equilibrium  was  approached 
from  above.  The  amount  of  acetone  in  the  lower  layer  was  determined  by 
analyaSk  and  that  in  the  upper  layer  calculated  by  difference. 

Distribution  of  Acetone  between: 

(Hers  and  Rathmann,  19x3.) 


Water  and 

Water  and 

Water  and 

Carbon  Tetrachloride. 

Chloroform. 

Pentachlorethane. 

lUL(C%),a>  per  Liter. 

MoU.  (CH,),CO  per  Liter. 

Mols.  (CH,),CO  per  Liter. 

ao 

ecu 

H/) 

CHCU' 

H.0 

CtHCU* 

l»99. 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

0.186 

0.0833 

0.032 

0.168 

0.144 

0.251 

0.322 

0.146 

0.0781 

0.399 

0.271 

0.469 

1. 01 

0.514 

O.I4S 

0.676 

0.541 

0.859 

1.66 

0.997 

0.263 

1. 17 

0.806 

I    275 

2.87 

2.10 

0.493 

1.98 

1. 149 

1.763 

•  •  a 

... 

1. 01 

3.06 

... 

... 

Water  and 

Water  and 

Water  and 

Tetrachlorethane. 

Tetrachlorethylene. 

Trtchlorethylene. 

IfoiifCHJiCO  per  Liter. 

Mob.  (CH,),CO  per  Liter. 
H/)                CCI,:CCi, 

Mols.  (CHO« 

CO  per  Liter. 

'■;^o" 

CsHsCU 

CHChCOi 

Ujn. 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

0.0812 

0.341 

0.274 

0.081 

0.160 

0.193 

0.249 

0.994 

0.562 

0.174 

0.350 

0.359 

0-317 

I.  210 

1.020 

0.343 

0.654 

0.719 

0363 

I   323 

I -545 

0.629 

0.946 

1.029 

0569 

.     1.936 

2.007 

0.891 

1.389 

1.562 

The  distribution  coefficient  of  acetone  between  olive  oil  and  water  is  given  by 
Meytr  (1901),  as  0.146  at  3**  and  0.235  at  3o'. 

SoLCBiLmr  Data  Determined  by  the  Method  of  Lowering  of  the 
FtEEziNG- point  (see  footnote,  p.  i)  Are  Given  for  Mixtures  of  Acetone 
iM>  Each  of  the  Following  Compounds: 

Brooiine  (Maavand  Mcintosh.  19x2.)  Phenol  (Schmidlin  and  Lang,  x9xo.) 

Chlorine  "  "  Resorcinol 

Hv-drobromic  Add        -  "  Pyrogallol 

Chloroform  (Tskalotoa  and  Guye,  19x0.)  Pyrocatechol  "  " 

0  Chlorophenol       (Bramby,  1916.) 

Dn>re«s'on  of  the  freezing-point  of  mixtures  of  acetone  and  water  and  each  of 
the  following  compounds  are  given  by  Waddell  (1899):  Ether,  hydroquinone, 
phenol,  p  nitrophenol,  salicylic  acid. 


AGITOPHENONI  i6 

AGITOPHENONI  CHtCOCJi.. 

The  freezing-point  curve  for  mixtures  of  acetophenone  and  sulfuric  add 
given  by  Kendall  and  Carpenter  (1914). 

Freezing-point  curves  (solubility,  see  footnote,  page  i)  for  mixtures  of  Cinna)"* 
mylidene  Acetophenone  and  each  of  the  following  compounds  are  given  bj^ 
Giua  (1916):  Acenaphthene,  azobenzene,  ethyl  ether  and  a  trinitrotoluene. 

AOETTLAOXTOHX    CH,COCH,COCH . 

Solubility  in  "Water. 

(Rothmund  —  Z.  phyt.  Ch.  a6,  475.  '98.) 


f. 


Cms.  CHsCOCHaCOCHt  per  100  Cms. 

/ — ^- 

HsO 
Layer. 


Acetyl  AcetoM 

Layer. 

95 

03 

93 

.68 

91 

90 

89 

.41 

8S 

77 

78 

.8a 

30  IS  46 

40  17.58 

50  20.3a 

60  23.33 

70  27.10 

80  33.93 

87.7  (crit.  temp.)  56.8 

Note.  —  Weighed  amounts  of  water  and  acetyl  acetone  were  placed  in  small 
glass  tubes,  which  were  then  sealed  and  slowly  heated  until  the  contained  mix- 
tures became  homogeneous.  The  temperature  was  then  allowed  to  fall  very 
gradually  and  the  point  noted  at  which  cloudiness  appeared.  This  point  was 
accurately  established  for  each  tube  by  repeated  trials.  The  curve  plotted  from 
these  determinations  shows  two  percentage  amounts  of  acetyl  acetone  which 
cause  cloudiness  at  each  temperature  below  the  critical  point.  Of  these  two 
points,  for  each  temperature,  one  represents  the  aqueous  layer,  i.e.,  the  solu- 
bility of  acetyl  acetone  in  water;  and  the  other  represents  the  acetyl  acetone 
layer,  i.e.,  the  solubility  of  water  in  acetyl  acetone.  This  method  is  known  as  the 
'Synthetic  Method,"  and  yields  results  in  harmony  with  those  obtained  by  the 
analytical  method,  i.e.,  by  analyzing  each  layer  after  complete  separation  occurs. 
See  also,  chapter  on  Methods  of  Solubility  Determinations. 

ACETYLENE  C|H,. 

Solubility  in  Water. 

CNVinklor;  see  Laodolt  and  BOrnstein's  Tabellen,  3d  ed.  p.  604,  '05.) 


t: 

«. 

ff. 

0 

1-73 

0.20 

5 

1.49 

0.17 

10 

I  31 

o.is 

IS 

IIS 

0.13 

ao 

1.03 

0  12 

as 

0.93 

o.ix 

30 

0.84 

0.09 

fl,  "Absorption  Coefficient,"  —  the  volume  of  gas  (reduced  to  o®  and  760 
mm.  pressure)  taken  up  by  one  volume  of  the  liquid  at  the  given  temperature 
when  the  partial  pressure  of  the  gas  equals  760  mm.  mercury. 

q,  "Solubility,"  =  the  amount  of  gas  in  grams  which  is  taken  up  by  100  grams 
of  the  pure  solvent  at  the  given  temperature  if  the  total  pressure,  t.^.,  the  partial 
pressure  of  the  gas  plus  the  vapor  pressure  of  the  liquid  at  the  absorption  tem- 
perature, is  760  mm. 
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ACETTLENS 


SOLUUUTT  OP  ACETYLBNB  IN  WaTBR,  AqUBOUS  SOLUTIONS  OP  ALKALIES  AND 

SuLPURic  Acid  at  15*. 

(Billitaer.  X909.) 


aoi 


flfc 

HOSh    ... 

Ct(OH),  1.250 

NSyOH  1.216 

XaOH  1.210 

KOH  1.212 
NajSOi      ... 
HiSO.       ... 


Ai  of  Acetylene  in  Aq.  SolutSoos  of  Nonnality: 


ooas 
Z.218 


ojos         0.10        CIS 
Z.230     Z.240 


0.2s 


0.50 


Z.00 


2JOO 


3.00 


Z.218 

200      1. 180 

..  1. 185 

..  1. 170 

..  Z.I9O 


1.220      1.225      1.230      1.235       1.240 

Z.I 28  1.040  0.885  0.600  0.370 
1. 130  1.056  0.912  0.660  0.460 
Z.068   0.940  0.720   0.340     . . . 

Z.I20     1.040    0.900    0.780 

SauBumr  in  Water,  lu  "  1.251. 

The  above  results  were  determined  by  the  method  of  Ostwald  (Handbuch 
ph]f«k(Kliemi8chen  Messungen  207  ff.).  A  thermostat  was  used  and  great 
care  taken  to  reduce  experimental  errors  and  purify  the  acetylene.  The  results 
are  in  terms  of  the  OsHoM  Solubility  Expression,  for  which  see  page  227,  following. 

SoLUBiLiTT  OP  Acetylene  in  Aqueous  Acetone  Solutions. 

(Kiemann  and  Hflod,  19x3.) 


VoL  Per  Cent  H^ 

in  Solvent 
(H^  +  .Acetone). 

Gms.  QHt  dinolved  per  Liter  Sat 

.  Sohitkm  at: 

o* 

i8* 

as* 

0 

37 

21 

lS-2 

5 

31 

18.2 

13. S 

10 

36 

iS-o 

10. s 

20 

IS 

95 

8.0 

3S 

8.4 

SS 

4. 45 

SO 

S-7 

1.23 

2.22 

75 

... 

... 

1.23 

100 

... 

• . . 

0.98 

Tlie  freezing-point  curve  for  mixture*  of  acetylene  and  methyl  ether  are 
fRtaby  Baume  and  German  (1911,  1914). 

ACirrUHl  Biiodide,  ds  and  traziB. 

Data  for  the  lowering  of  the  freezing-points  of  mixtures  of  these  two  isomers 
^gn^en  by  Chavanne  and  Vos  (1914;. 

ACOHinC  ACID  C,H,(COOH).. 

100  srrams  of  formic  acid  (95%  HCOOH)  dissolve  2.01  grams  C|Hi(CC)OH)i 

at  20.6*  C.  (Aschan,  1913.) 

AOOnmrS  (Amorphous)  C^H^tNOh. 

Solubility  in  Several  Solvents. 

(At  ss*  VS^A  at  l8<»-aa^  MOUer  —  ApoCh.-Ztg.  xS,  a,  '03.) 


xoo  Gmt 


rmt.  Solvent  at: 


Solvent 


Gms.  CMH47NO11  pel 

100  Gms   Solvent  at: 


Water  . 
Alcohol 
Ether  . 


x^-aj*. 
0054 

•    •    • 

I  44 


0.031 

4  54 
2. 27 


a-* 


xS^-aa*. 

Benzene      17^5 

Carbon  Tetrachloride    i  .99 
Petroleum  Ether  .    .     0023      0028 


«« 


100  gms.  HjO  dissolve  0.0226  gm.  aconitine  at  22^    (DunsUnand  Umney,  X893.) 

abs.  alcohol     "         2.7  "  "  *'      "       Uttrgens,  1885.) 

"     ether       "-      1.56       "  "         "    " 


TrichloroACBTUC  ACID  i8 

TrichloroACBTUC  ACID  CCls:CaCXX)H. 

SoLUBiLmr  OF  Trichloroacrtuc  Acm  in  Water 

CBowekcn  and  Cairiere,  19x5.) 

Gms.  CO.:  Between  the  concentration  4^  ^ 

^^            cacora'            Solid  Phase.  ^^^  ^'^  ^^"^  liquid  layeiB  are 

K/Si^.  formed.      The    percentage   of 

0.0                   0.0                     Ice  CCls:CClCOOH  in  each  is  as 

—0.36                   2.0                      "  follows: 

—  0.6£uteC.         4.5      Ice+Cai:CaCOOH.a|H^  Gms.  CQiiCaCOOH per 

+  13.7         "          64.1           CCl>CaCOOH.a4HdO  f.            100  Gme.  Sat.  Sohition. 

15.0                    68.5                          "  Lower  Layer.  Upper  Layer. 

17.0                    74.5                          "  'O                    5.0             ... 

I9.2m.pt.       80.0                           -  20                     $.2            64.1 

i7.oEutec.     81. 1      ca,:cacooH+  3©               6.0        63.8 

CC|i:CaCOOBLa}H^  4©                      75            ^2.2 

20.3      "       82.8           ca«:caoooH  5©            130        595 

25.0                84. s                     -  55               18.0         56.0 


86.0  ••  ^  27.0       49.0 

89.5  «  62crit.  t.  38.0 


30.0 
40.0 

1^*®  ^^'5  The  original  results  were  plot- 


60.0  94.5 

70.0  98.5 

72.9  100. o 


ACTINIUM  EMANATIONS. 


ted  on  cross-section  paper  and 
the  above  figures  read  from  the 
curves. 


Solubility  in  Several  Solvents. 

(Hevesy,  19x3.) 

A  method  was  elaborated  for  determining  the  partition  coefficient  between  a 
gas  and  a  liquid  phase.  The  solubility  of  actinium  emanations  was  then  de- 
termined in  KCl,  H,0,  H,S04,  CHftOH,  CftHuOH.  (CH.),CO,  OHiCHO,  OHe, 
CtHs,  petroleum  ether  and  CSi.  The  solubility  increases  in  the  order  named. 
Close  relations  are  indicated  between  actinium,  thorium  and  radium. 


ADIPIC  ACID  (Normal)  (CH|)4(COOH)^ 

100  grams  HjO  dissolve  1.44  grams  adipic  acid  at  15^ 

(Henry  —  Compt.  rend.,  99.  xx57>  '84;  Lamouzoux  —  Ibid.,  laS.  998,  '99^ 


ADIPINIC  ACID  (CH2)4(COOH),. 

100  grams  of  formic  acid  (95%  HCOOH)  dissolve  4.04  grams  of  (CHi)4 
(COOH)s  at  18.5*^;  100  cc.  of  the  saturated  solution  contain  4.684  grams  of 
the  acid.     (Aschan,  1913.) 


AGARIC  ACID  CioH»0».HA 

100  grams  trichloroethylene  dissolve  0.014  gram  agaric  acid  at  15^ 

(Wester  and  Bniint,  19x4.) 


19  Am 

AH 

Solubility  in  Water. 

(WUkr — Bcr.  34,  1409.  '01;  we  also  Petenoo  and  Sondern  —  Ber.  aa,  1430,  'Sq.) 

oc.^  cf  atmospheric  O  and  N  per  liter  of: 
Diat.  HfO  (at  760  mm.).       Sea  Water  (at  760  mm.). 

0 

$ 

10 

IS 
ao 

»S 

40 

50 
60 

80 

100 

B  -  "Coefficient  of  Absorption,"  i.e.,  the  amount  of  gas  dissolved 
by  the  liquid  when  the  pressure  of  the  gas  itself  without  the  tension 
of  the  liquid  amounts  to  760  mm. 

B'  -"Solubility,"  i.e.,  the  amotmt  of  gas,  reduced  to  o**  and  760 
mm.,  which  is  absorbed  by  one  volume  of  the  liquid  when  the  barometer 
indicates  760  mm.  pressure. 

^  Reduced  to  o*  and  760  mm. 


B. 

BT. 

Oxygen. 

Nitrogen. 

Oxygen. 

Nitrogen. 

002881 

0. 02864 

10.19 

18.45 

7-77 

14.85 

02543 

.02521 

8. 

91 

16 

30 

6-93 

^3-3^ 

02264 

•02237 

7 

87 

14 

50 

6.29 

12. 06 

.02045 

.02011 

7 

04 

13 

07 

5-70 

11.05 

•01869 

.01826 

6. 

35 

II. 

91 

... 

10.25 

01724 

.01671 

S 

75 

10 

96 

... 

9.62 

01606 

•01539 

5 

24 

10. 

IS 

.01418 

•OI3IS 

4 

48 

8. 

67 

01297 

.01140 

3 

85 

7 

■55 

012X6 

.00978 

3 

38 

6 

50 

01126 

.00600 

I 

97 

4 

03 

01105 

.00000 

0 

■  OO 

0 

•  OO 

Solubility  of  Air  in  Aqueous  Sulphuric  Acid  at  18®  and  760  mm. 

(Tower —  Z.  anorg.  Ch.  50,  38a,  '06.) 
98  90  80  70  60  50 

0.0173  o.ooSg    0.0069  0.0055  0.0059  0.0076 


Wt%H,S04 
Sduhility  Corf . 


SoLUBiLrrr  op  Air  in  Alcohol,  etc. 

(Robtnet.  1864.) 

Vob.  Air 
Vob 


Air  ner  10 
I.  Solvent. 


100 


Alcohol  (95.1%)    .    .  14. 1 

Petroleum 6.8 

fienzene 14.0 


Solvent. 

Oil  of  Lavender .    . 
Oil  of  Turpentine  . 


Vob.  Air  per  100 
Vols.  Solvent. 

.     .      6.9 

.     .    24.2 


AUmri    (a  Aminopropiomc  Acid)  CH,CH(NH,)COOH. 

Solubility  in  Mixtures  op  Alcohol  and  Water  at  25®, 

CHoDcoMn  and  Antnach,  1894.) 


Voi.% 


O 

5 

10 

IS 
20 

^S 
3« 


Oma.  per 
100  Gds. 


Sp.  Gr.  of 
Soliitiotii. 


16.47 

14  37 

12.43 

10  49 
8.48 

7. II 
553 


I 
I 
I 
I 


0421 
0311 
0280 

OIOI 


Vol.% 
Alcohol. 

35 
40 

50 
60 
70 
80 


o  9984 
09886 
o  9761 

See  remariEi  under  a  Acetnaphthallde,  page  13. 

100  gms.  pyridine  dissolve  0.16  gm.  a  alanine  at  20-^ 5^ 


Gins,  per 
100  Gms. 
Solvent. 

4 

3 

2 

I 
o 
o 


91 
89 

38 
57 
85 
37 


Sp.  Gr.  of 

Solutions. 

09670 

O  9S77 

0.935s 
09102 

08836 

o  8556 


(Debn.  19x7.) 


ALANINE 
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Solubility  of  d  Alanine  and  of  dl  Alanine  in  Water  at  Different 

Temperatures. 

(Pellini  and  Coppola,  191J.) 


Elesuli 

ts  for: 

d  Alanine. 

d  —  I  Alanine. 

Mixtures  d  +1  Alanine. 

f. 

Gms.  d  Alanine  per 

Gm*.  d  —  t  Alanine  per 

Gnu.  per 

XOO  Gms.  H4O. 

xoo  Gms.  I^. 

looGnis.  HiO. 

rf  Alanine. 

/  Alanine^ 

0 

12.99 

13.89 

13-27 

4.01 

17 

15-17 

14-95 

14-5 

41 

30 

17-39 

17.72 

17-05 

4.99 

45 

20.  ss 

21.58 

•       •       • 

•  •  • 

(Dehn,  19x7.) 


ALBUMIN  (Egg). 

100  gms.  HfO  dissolve  100  gms.  egg  albumin  at  20-25^ 

100  gms.  pyridine  dissolve  o.i  gm.  egg  albumin  at  20**-25*. 

100  gms.  aq.  50%  pyridine  dissolve  6.29  gms.  egg  albumin  at  20**-25*. 

(Dehn,  X9X7^ 


ALLANTOm  QHcNA. 


Solubility  in  Water. 

(Tithcrly,  191 2.) 


The  author  obtained  results  varying  from  0.7  to  0.77  gms.  allantoin  per  100 
gms.  HjO  at  25*^.  The  variations  were  considered  to  be  due  to  slow  decompo* 
sition  of  the  compound. 

ALIZARIN  CuHeOt(OH),. 

Solubility  in  Water  at  Varying  Temperatures. 

(Httttig.  X914:  Beilstein.) 
t*.  as*  loo*.  aso*. 

Grams  Alizarin  per  liter  0.000595  0.340  3 .017 


According  to  Dehn  (1917),  100  gms.  HjO  dissolve  0.04  gm.  alizarin  at  20*'-25^ 


Solubility  of  Alizarin  in  Aqueous  Solutions  of: 


Ammonia  at  25®. 


Sodium  Hydroxide  at  25**  (Httttig,  19x4.) 


Gms.  NHi  per 
Liter. 

0.160 
4.025 


Gms.  Alizarin 
per  Liter. 

0.132 

0.228 


Gms.  NaOH 
per  Liter. 

0.427 
1.050 


Gms.  Alizarin 
per  Liter. 

3.820 


Solid  Phase. 


C,4H804 

CuH804  +  Ci4H704Na 


100  gms.  95%  formic  acid  dissolve  o.io  gm.  alizarin  at  20.8*^.  (Aschan.  1913.) 

Alizarin  is  soluble  in  all  proportions  in  pyridine  and  in  aq.  50%  pyridine  at 

20**-25**.  (Dehn,  19x7.) 


ALOm. 

Squires  and  Caines  (1905)  found  the  solubility  of  aloin  in  water  at  room  tem- 
perature to  be  0.83  gm.  per  100  cc.  and  in  90%  alcohol,  5.55  gms.  per  100  cc. 

According  to  Wester  and  Bruins  (19 14)  100  gms.  trichloroethylene  dissolve 
0.013  8^'  ^o^  ^^  15^* 
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ALUMINXUM  BBOMIDS 


ALOmnUM  BBOMIDS  AlBr.. 

SoLUBoiTT  IN  Several  Organic  Solvents. 

(Mentchutkiii,  1909-10.) 

(Determinations  by  Synthetic  Method.) 


In  Benzene. 

In  Para  Xylene. 

GfiB.  AlBnper 

Cms.  AlBn  l 

-^ 

per 

t*.        too  Gm&.  Sat. 

Solid  Phaae. 

r 

100  Gms.  Sat.         Solid  Phaw. 

SoL 

Sol. 

5.7  mpt      0 

CA 

14  m 

.  pt. 

0 

P  C»H«(CHi)t 

45             10 

M 

"S 

II.4 

3                20 

M 

10.3 

Eutec. 

2S 

AlBik+#  QHiCCH^ 

i.SEutec.     27.4 

(C|H«+AlBr^ 

30 

35.7 

AlBrt 

"               35-3 

AlBik 

30 

47.2 

«< 

»               46.5 

M 

40 

61.2 

« 

30                59 

M 

SO 

72.2 

M 

40                70 

M 

60 

79.6 

M 

60                83 

M 

80 

90.9 

M 

80                91.3 

M 

90 

95 -4 

« 

90                95 -3 

M 

96 

100 

« 

90              100 

« 

In  Toluene. 

In  Benzoyl  Chloride. 

^     Go&AlBn 

— >           / 

Gms.  AlBn 

1 

^    per  100  Got.  Solid  Phue.                    t*. 

per  100  Cms. 

Solid  Phaae. 

Sit  SoL 

Sat.  SoL 

~IS      16. 1            AIBn 

-  o-S 

m.  pt. 

0 

cacoa 

0    237 

-   2-5 

II. 7 

( 

w    32.1 

-  5 

Eutec. 

22.2 

C«H»COa+A]Bn.CJIiCOa 

20      42.5 

30 

33-7 

A]Bn.C|HiCOa 

30      56 

40 

42.6 

M 

40    68.8 

60 

51.6 

« 

SO    76.5 

80 

60.5 

M 

70    87.2 

90 

m.  pt. 

65. 5 

M 

^    95.7 

80 

68.9 

M 

90  100 

60 

71.8 

M 

30 

75-8 

M 

7 

Eutec. 

78.8 

AlBn.CJIiCOa+AlBra 

30 

80.6 

AlBn 

50 

85.6 

«« 

80 

93-2 

M 

0 

100 

M 

solubilities  determined  by  the  method  of  lowering  of  the  freezing- 
point  (see  footnote,  page  i)  are  given  by  Kahlukow  and  Sachanow  (1909)  for 
mixtures  of  AinTniOTlnttt  Bromide  and  each  of  the  following  compounds:  ani- 
fioe,  benzene,  benzonitrile,  methylbenzoate,  p  bromaniline,  bromobenzene, 
■ethylene  bromide,  p  dibromobenzene,  dimethylaniline,  diphenylamine,  methyl- 
aaififie,  naphthaline,  nitrobenzene,p  yridine,  toluene  and  p  xylene.  Similar  data 
for  mixtures  of  Alinnintam  Bromide  and  dimethylpyrone  are  given  by  Plot- 
ntkow  (191 1). 


ALUMINIUM  BROMIDB 
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Solubility  of  Aluminium  Bromide  in  Several  Organic  Solvents  (Gm.) 

(Determinations  by  Synthetic  Method.) 


In  Benzophenone. 


In  Ethylene  Bromide.' 


Gms.  AlBnper 
f*.         xoo  Gm.  Sat. 
SoL 


Solid  Phaae. 


M 


«« 


U 


M 


48  m.  pt.     o        (C«Hi)tCX> 

45  " 

42  19 

38  Eutec.  24 . 7         "  +AlBn.(QH»)iC0 

60  30.9  AlBn.(CiHi)tCO 

80  36.4 

100  42.2 

1 20  49  •• 

130  53 

142m.pt.  59.  s 

130  64 

100  69  " 

70  72.2  " 

50  74 

38  Eutec.  75  "     +AlBri 

50  78  AlBn 

80  88 

90  93-5 

96  100  " 


Gnu.  AlBnper 
i*.  xoo  Gm.  Sat.    Solid  Pbaae. 

SoL 

CtHiBxi 


«< 


t« 


ID  m.  pt.      o 

6  II. 5 

2  21.3 

—    2  Eutec.     29.7       aHiBn+AlBn 

ID  36 . 1  AlBci 

20  42 . I 

30  48.7 

40  56 

50  63.7 

60  71.5 

70  79.1 

80  86.8 

90  94.5 

96  100 


M 


M 


In  Nitrobenzene. 


In  0  Chloronitrobenzene. 


u 


M 


Gms.  AlBn  per 
t*.       zoo  Gm.  Sat.       Solid  Phaae. 
Sol. 

5.5m.pt.      O        QHtNQi 

O  18 

-5  28.8 

-IS  Eutec.  42  "  +  AlBn,Cja,N0i 

O  44-3       AlBn-CcHiNOi 

30  49.4 

60  56.7 

80  63.6 

87m.pt  68.4 

80  71.3 

60  73-9 

40  76.4 

20  Eutec.  78.9  "+AlBn 

40  82.4  AlBn 

60  85.8 

80  89.8 

93  96.6 

96  100 


« 


M 


M 


(I 


M 


M 


Gms.  AlBn  per 
t*.  zoo  Gm.  Sat. 

SoL 


Solid  Phase. 


32.Sm.pt.       O        i»C,HiClNOi 

2S  21.8      ** 

13.8  Eutec.  37.S      " +AlBn.fl  caoNO* 

30  43.1       AlBn.0  C«H«ClNOi 

50  50.3 

70  57.6 

83.Sin.pt.  62.9  ** 

70  67 

40  73-7 

21     Eutec.  77. s  "  +AIB1* 

40  80.6  AlBn 

60  84 

80  88.6 

90  93.4 
96                100  * 


33  ALUMINIUM  BBOMIDS 

SoLunLnr  or  AmiaNiUM  Bromide  in  Several  Organic  Solvents  (Con.)- 

(Determinations  by  Synthetic  Method.) 


In  m  Chloronitrobenzene. 


In  p  Chloronitrobenzene. 


^      GM.A1B01 

9cr 

Gnu.  AlBni 

per 

r.      MoGaM-Sftt       SofidPhue. 

t*.       100  Gms.  Sat.      Solid  Phase. 

SoL 

SoL 

44.5  mpt  0 

■  CAClNOi 

83  m.  pt.    0 

^QHiClNOi 

40                 18.9 

M 

80                    9 

« 

35.5  Eutec  27.8 

««+AlBii.»CAClNOi 

70                  24.8 

(1 

50            34.8 

AlBiu»  CsHcONOi 

60  Eutec.  36.6 

"+AlBck.#C«HiClNOi 

70             44  S 

M 

80            45-6 

AlBn.#C«H«ClN0i 

90             S4  5 

M 

100             54.9 

«« 

103.5  nLpt  62.9 

M 

115  m.  pt.  62.9 

u 

qo               68.6 

M 

100             66.8 

M 

70               73-4 

M 

60             72.4 

H 

SO                77.3 

M 

20  Eutec.  78 

-  +AlBn 

40  Eutec    79.1 

"  +A1BQ 

60            85.3 

AlBa 

60               82.3 

AIBd 

80            89.3 

m 

80                87.x 

M 

93             95-4 

M 

90                92.2 

« 

96           100 

II 

95                 95-1 

M 

96                100 

« 

In  o  Bromoiiitrobenzene. 


In  m  Bromonltrobenzene. 


GM.A1BD 

per 

Gma.  AlBn 

per 

C            no  Goa.  Sat.       Solid  Phase. 

f. 

zoo  Gms.  Sat      Solid  Phase. 

SoL 

Sol. 

. 

38  m.  pt.       0    4 

'.QHiBrNOi 

S4  m-  pt. 

0      fliCiHiBrNOi 

30                  19-7 

M 

SO 

II. 6 

M 

31  Eutec     30 

"  +Ama^  CfRdBrNOi 

45. S  Eutec  19.5 

"+AlBi).MriHiBrNOk 

40                  37  6 

AlBo#  CiBiBrNOfe 

60 

25. 5 

AlBr,4aC|HiBrN0i 

60                  45 -3 

M 

80 

34. S 

14 

80                  S3 

M 

no 

495 

M 

88.5  m.  pt.  56.9 

M 

122  m.  pt. 

56.9 

«( 

80                  59  7 

M 

no 

61.6 

M 

60                 64.1 

M 

80 

69.2 

M 

40                 68.6 

« 

60 

74.1 

M 

24  Eatec     72 

-+AIBO 

42  Eutec. 

78.7 

-+AlBn 

40                 755 

AIBis 

60 

80.3 

AlBn 

60                 79-8 

M 

80 

84.9 

U        ' 

80                 86.3 

U 

93 

93  6 

M 

93                 94.5 

m 

96 

100 

« 

96               100 

m 

ALUMINIUM  BROMIDE  24 

SoLUBiLmr  OP  Aluminium  Bromide  in  Several  Organic  Solvents  {Ca 

(Determinations  by  Synthetic  Method.) 


In  p  Bromonitrobenzene. 


In  p  Nitrotoluene. 


■>   r 


tt 


tt 


Gma.  AlBri  per 
t*.        zoo  Cms.  Sat.        SoUd  Phaae. 
Sol. 

1 24 . 5  m.  pt.     O      #.C«H<BrNOi 

119  10 

iio  25.2 

98  EuteC.      35.3     "  -\-MBn.p  CJI^BrNOi 
1 10  39 . 7      AlBn.>  CcHiBrNOi 

130  48.7 

I44m.pt.       56.9  ** 

120  65.5 

90  70. s 

60  74.1 

45  EuteC.       76  ••  +AlBn 

60  79.6  AlBn 

80  86.6 

93  95-4 

96  100  " 


«( 


<i 


Gms.  AlBn  per 
t*.       zoo  Gms.  Sat.      Solid  Phase. 
Sol. 

53.5m.pt.    O      PC^CEtSOt 
50  ID 

40  31 -3 

29  EuteC.  46.1     "  +AlBn.^  CeHiCH 

50  52.9      AlBn.^  C«H4CHiN 

80  63 

88  m.  pt.     66 
80  68.5 

SO  74.3 

27  Eutec.    78.9  "+AIB1 

50  83.3  AlBtt 

70  87.7 

85  92.2  •* 

93  96.7 

96  100  * 


In  m  Nitrotoluene. 


In  0  Nitrotoluene. 


Gms.  AlBn 
t*.       per  100  Gms. 
Sat.  SoL 


■%  r 


Solid  Phase. 


16  m.  pt.     O      m  C«H«CHiNQi 
12  14.5     " 

8  21.8     " 

I  Eutec.  32  "+AlBn.«i  C.H4CH1NO1 

20  38.5      AlBn.MC«H«CHiNOi 

40  46.6 

80  59.7 

90  63.3 

96  m.  pt.  66  " 

90  68.8 

60  73.8 

27  Eutec.  78.9  -+AlBn 

40  82  AlBn 

70  89 

90  95-3 

96  100  " 


f. 


Gms.  AlBri 

per  100  Gms.      Solid  Phase. 
Sat.  Sol. 


—  8 . 5  m.  pt.      O       •  CgHiCHiNOi 

—  II  Eutec.         8.7     **+AlBn.2<?C.HiCHi 
10  12.8  AlBn.2<?C«H4CHiN0i 
30                       24.8     " 

40  38  .     " 

42  . 5  Eutec.  47  . 7     "+  AlBn-aoCHiCHi 

60  54 . 3       MBnut  C«H4CHsNC 

75  59. S 

90  m.  pt.  66  " 

70  72  " 

40  76 . I 

19  Eutec.  79 . 1  **  +AlBn 

40  82.5 

70  87.5 

90  93.8 

96  100 


AlBn 


M 


M 
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ALUMINIUM  CHLOBIDE 


ALimiRIUM  CHLORIDB  AlCl,.6HsO. 

Solubility  in  Water. 

(GerUch  —  Z.  anal.  Ch.  8.  aso,  '69.) 

100  gms.  saturated  solution  contain  41.13  gms.  AlCU  at  15^  Sp.  Gr.  of  solu- 
tioo- 1.354. 

SacBcjTY  OP  Aluminium  Chloride  in  Several  Organic  Solvents. 

(Mfiwchntkin,  1909.) 
(Determinations  by  Synthetic  Method.) 


In  Nitrobenzene. 


GoM.AlCb 
•  •     per  100  GtiM. 


Solid  Phaae. 


5  501*pt    O       CcHiNOi 

2  EuteC      ID .  3      "  +Aia>.2C,HiN0i 

MCh.2Cja^Ot 

**  +AlCl».C«H|N0k 


15  18 

25.5  Eutcc  30.5 


45 

65 

85 

pOOLpt 

h 

72 

52Eutec 

90 
130 
160 

180 


34  2 

395 
48 
52 
55  6 

58 
61.6 

64 

67 

72 

80 

100 


AlOb-CtHJ^Oi 


M 


U 


"+Aia, 

Aids 


7 
4 
I 


In  0  Chloronitrobenzene. 


Cms.  AlCU 
t*.        per  100  Gms. 
Sat.  Sol. 


Solid  Phaae. 


32.5  m.  ptO       tfCsHiClNOi 


27  10 

21  16 

15  Eutec.  20 

35  25 

55  31 

75  38 

89  m.  pt.  45 

80  51 

69  Eutec.  54 

no  57 

150  6s 

17s  74 

194  100 


2 

I 

3 
5 
5 
7 
9 

4 
5 
4 
6 


4« 


tt 


"  +AlCli.<»C«H«ClNO* 
AlCk.«  CJl4ClN0i 


<« 


u 


« 


41 


"+Aiai 

AlCb 


M 


In  m  Chloronitrobenzene. 


Solid  Phaae. 


AlCb 
per  100  Gms. 
SaLSoL 


445  m.  pt.O       «C«H«C1N0| 

44  10.7     " 

36  Eutec  16.6 

50  21 

70  28.3 

^  36.8 

imn.pt  45.9 

o^r,  52.4 

01  Eutec  55.6 


"+A1CI».mC«H«C1N0i 
AlCkM  QHiClNOi 


120 
140 
160 


60 

64.1 

70.2 


"+Aiai 

Aids 


u 


In  p  Chloronitrobenzene. 


Gms.  AlCU 
t*.         per  100  Gms. 
Sat.  Sol. 


Solid  Phase. 


83  . 5  m.  pt.   O       P  C,HiClNO* 
7.1      " 
12.8      " 
17. 1 
22.2 

314 
41.8 

45-9 
53-2 


78 

73 

68  Eutec. 

80 
100 
120 

126  m.  pt. 
no 

94  Eutec.    58 . 1 
125  60.5 

155  66.9 

180  77.7 

190  88.2 


•  +A1C1«.^  CsHiGNOt 
AlCb.^  C4H1CINO1 


*i 


u 


tt 


"+AlCli 
Alda 


« 


<« 


« 


tt 


194  100 

The  solubility  of  aluminium  chloride  in  anhydrous  hydrazine  is  stated  by 
Wdsb  and  Broderson  (1915)  to  be  i.o  gm.  in  100  cc.  at  room  temperature. 


ALUmNIUM  CHLOBIDS  26 

Solubility  in  Several  Organic  Solvents  (Can,). 
(Determinations  by  Synthetic  Method.) 


Ino 

Bromonitrobenzene. 

In  m  Bromonitrobenzene. 

_                            A^ 

Gm*.  AlCb 

% 

Gms.  AlCk 

f.     1 

»er  100  Cms.       Solid  Phue. 

f. 

per  100  Gnu. 

Solid  Phue. 

Stt-SoL 

Sat.  SoL 

3^'S 

0        A 

CiHiBrNOi 

S4-7 

0        m 

CiHarNOk 

32 

75 

•1 

SI 

6.S 

i< 

26 

131 

M 

47  Eutec.  II. 9 

"+Aia«.«cai 

20  Eutec. 

17s 

"  +Aia«u»  CiHiBrNOi 

60 

16 

AlCb.MQH«Brl 

40 

21.7 

AlCh^  CiHiBrNOi 

80 

22.9 

M 

60 

36.4 

M 

100 

30.7 

U 

So 

317 

M 

no 

3S-9 

M 

97  m.  pt. 

38 

M 

116  m. 

pt.  39.8 

« 

100 

39-8 

M 

"3 

42.3 

M 

90 

44.6 

M 

107 

44. S 

M 

80  Eutec. 

46.5 

"  +A1CI» 

97  Eutec  47.4 

-+AK: 

no 

SOI 

Aid, 

120 

5^'S 

AlCb 

130 

54-1 

M 

140 

56.5 

a 

150 

60.3 

M 

160 

64.5 

« 

170 

70 

M 

180 

77-4 

« 

180 

77-4 

« 

190 

88.8 

« 

197 

100 

« 

In  p  Bromonitrobenzene. 


In  0  Nitrotoluene. 


Gms.  AlCU 
t*.      per  xoo  Gms. 
Sat.  Sol. 


Solid  Phase. 


Gms.  AlCk 
f*.        per  100  Gms. 
Sat.  SoL 


Solid  Phase. 


(I 


u 


'+AlCIs.^  QHiBrNOi 
A1CU.P  CiHtBrNOfe 


tt 


it 


u 


AlClsu»  CJT4CHSN 


—8.5  m.  pt.  o    oC^cHtSOt 

—9.3  Eutec.  I       "+Aicu.aa  caa 

o  1*5  Aicis.20  CJI4CHSNQ 

20       4 

40      II 

SS  Eutec.  31 

85      41.8 

9S.Sm.  pt.49.3 

70      56.8 

45  Eutec.  61.5 

95      64.5 

145      73-7 
180      86 . 2 

185      89.5 

194      100        " 

194      100.  o      " 

One  liter  sat.  solution  of  AlCU  in  CCI4  contains  0.74  gm.  at  4^,  0.22  gm,  at 

0.15  gm.  at  20^  and  0.06  gm.  at  34^ 

One  liter  sat.  solution  of  AlCU  in  CHCU  contains  0.65  gm.  at  —15%  i.o  g 


124.5  n!l.  pt.  O      #C«Hd3rN0i 

"7  7-4 

III  12.8 

105  17.7 

99  Eutec.  22.2 

120  28.4 

140  36.4 

145m.pt.  39.8 

140  44.5 

120  51.2 

113  Eutec.  52.8 

130  55-9 

150  61.3 

180  77.4 

190  88.8 


+Aia 


"+Aiai 

AlCk 


AlCli 


(t 


M 


(I 


o*"  and  0.72  gm.  at  25^ 


(Lloyd. 
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ALUmNIUM  GHLOBIDS 


Solubility  in  Several  Organic  Solvents  (Can.). 
(Determinations  by  Synthetic  Method.) 


In  m  Nitrotoluene. 

_               * — 

In  p  Nitrotoli 
*                • 

lene. 

GoM.AICb 

■« 

Gms.  AlCU 

«•.     1 

per  100  Gu.       Solid  PhftM. 

f*.      per  xoo  Cms. 

Solid  PhAM. 

Stt.SoL 

Sat.SoL 

l6llLpt 

0      m 

QHiCIIaNOi 

52.5m.pt.  0      pCiHiCHaNOi 

ijEutec 

7.8    - 

'+AICb.3»C«HiCHiN0i 

47                    9-2     " 

»7 

13 . 4  AlCkaw  CHiCHtNOi 

42                  15          " 

JSEutec 

245   • 

'  +AlCls.«iCACHiNOi 

37  Eutec  19       -+Aich.pCACH,NO, 

65 

34 

AlOui  CACHiNOi 

55                  29.1      AlCb.p  C«HiCHiNQi 

90 

44.2 

M 

80                 34.8 

a 

95 

46.7 

M 

95             41.3 

« 

g9.sm.pt  49.3 

« 

109m.pt.  49.3 

« 

70 

S6.8 

« 

100         53.4 

« 

45Eutec  61.  s 

•'+AICI» 

60            61.7 

M 

95 

64.5 

AlCb 

45  Eutec.  64 

"+AICI1 

120 

68.2 

M 

105             69.5 

AlCb 

130 

70.2 

m 

165             80 

190             94.3 
194           100. 0 

M 
« 
« 

In  Benzophenone. 

In  Benzoyl  Chloride. 

Gmt.AlCb 

Gim.  AlCb 

■» 

r. 

per  100  Cms.     Solid  Phase. 

f*.         per  xoo  Gms.     Solid  PhAM. 

S«t.SoL 

Sat.  Sol. 

I^nipt 

0       ( 

:cjii)iCo 

— 0.5  m.  pt.    0     caeca 

44 

8.5 

(« 

-4                 7-9 

M 

39  5Eutccis.4 

"  +Aiai(r,H.)tCO 

—  7.5  Eutec.  12.7 

-  +Aia«.c,HiCoa 

60 

19-3 

Aiai.(C«H«)sCO 

0                 14. 1 

Aicb-CAcoa 

90 

26.S 

M 

20                 18.8 

« 

120 

37 

M 

40                25 

m 

150m.pt. 

42.3 

M 

60                33 

m 

110 

48.8 

M 

80                42.2 

M 

&> 

535 

« 

93m.pt.      48.7 

m 

60  Euter. 

S6.1 

"+A1CI» 

80                52.9 

u 

100 

S8 

AlCb 

60                57.2 

« 

140 

63 

M 

40                61 

« 

160 

68.6 

M 

i&) 

78. s 

M 

190 

89.1 

« 

192 

93 

M 

194 

100 

M 

HOmHIUM  FLUOBIDB  AlFi. 

FoBon-point  data  (Solubility,  see  footnote,  page  i)  are  given  by  Pushin  and 
fiadoov  (19 1 3)  for  the  following  mixtures: 

AIF,  +  NaF,  AlF,  +  KF,  AlF,  +  LiF,  AlF,  +  CsF.  AlF,  +  RbF. 

Sunibr  data  for  mixtures  of  A1F|  +  NaF  are  given  by  Fedotieff  and  liljinsky 
(I9ii). 


ALOMnnUM  H7DB0XIDB 
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4LnMINIUM  H7DB0XIDB  Al(OH),. 

Solubility  of  Moist  Freshly  Prbcipitatbd  Aluminium  Hydroxide 
Aqueous  Solutions  of  Aluminium  Sulphate. 

(Kremann  and  HQttinger,  1908.) 
Results  at  20*".  Results  at  40"". 


Cms.  per  100  Gins.  HiO. 


Solid  Phase. 


Gms.  per  xoo  Cms.  HiO. 


(( 


<( 


AlaCSOOi.  A](OH)s. 

2.37  CIS     Al2Q«.S08.9H«0 

5  030 

7  0.6s 

9.1  1 .  30   Transition  Point 

10  1 .  23     A1s082SQs.  1 2HsO 

IS  1.04 

20  I .40 

2$  2.40 

30  3  70 

31.6  4 .  20   Transition  Point 

33  2.7s   AW)3.3S03.i6H20 

34.73  0.92 


« 


(( 


It 


« 


(( 


Als(S04)t. 
5.22 

8.*8s 
10 

IS 
20 

25 
28.5 

30 
35 
49 


Solid  Phase. 


Al(OH)r  , 

1 .  33     A1iOj.SQ8.9H|CI^ 
. .  .*  Transition  Poin" 


ti 


« 


it 


1.82   AlsQt.2SOsi2] 

1.6s 
1.40 

2.15 
3.80 

S .  80   Transition  Point 

4.35   Al2Qs.3SQ«.i6HiCr:: 

1.60 

0.60 

Results  at  60**.  t ^ 


Cms.  per  100  Gms.  H^. 


Solid  Phase. 


*  The  figures  given  are  not  suflkient  to  deter- 
mine this  transition  point  accurately. 

t  The  author's  figures  for  60*  are  reproduced 
without  change  as  they  are  not  sufficient  to  deter- 
mine transition  points. 


Als(S0«)s.  A1(0H)«. 

3 .  24  0.7  s     AlsO8.SO8.9H2O 

8.83         2.53     AW)8.2SO8.I2Hj|0^ 

12.67  .1.85  " 

24.07  3.14 

3155  4.89 

42.38     6.02  A1808.3S08.I6H20 

49.85     1.42 


u 


It 


« 


S(H<UBiLrrY  OF  Aluminium  Hydroxide  in  Aqueous  Sodium  Hydroxide 

Solutions.      (Haber  and  van  Oordt,  1904.) 

The  mixtures  were  agitated  for  24  hours.  So-called  acetic  acid  soluble  tanerde 
(E.  Merck)  was  used  for  the  experiments.    Temp.  20®-23®. 

NOTmality  of  Aq.  NaOH.  Gms.  AUOi  per  Liter. 

0.49  9.27 

0.99  13.90 

2.00  14.40 

Solubility  of  Aluminium  Hydroxide  in  Aqueous  Solutions  of  Sodium 

Hydroxide.      (Herz,  191 1;  Slade,  191 1  and  191 2.) 

The  experiments  show  that  the  ratio  of  Na  to  Al  in  the  solution  varies  con- 
siderably depending  upon  whether  the  used  Al  hydroxide  was  precipitated  hot 
or  cold,  also  upon  the  lenc^th  of  time  it  was  dried  and  upon  the  nature  of  the 
drying  agent.  Herz  found  a  nearly  constant  ratio  of  3  Na  to  i  Al  in  solution. 
Slade  gives  ratios  of  approximately  2.5  :  i  in  normal  NaOH  at  25®  for  cold  pre- 
cifjitated  hydroxide  dried  over  HjSOi  and  0.0  :  i  for  hot  precipitated  Al  hydroxide 
dried  over  PsOt.  Drying  in  thin  layers  also  increased  this  ratio  but  to  a  some- 
what less  extent.  Slade  reports  the  solubility  of  Al(OH)s  in  a  0.6414  normal 
NaOH  solution  to  be  1.34  gm.  per  100  cc.  at  room  temperature. 

ALUMINIUM  OXIDE  AlzO.. 

Fusion-point  lowering  data  for  mixtures  of  aluminium  oxide  and  cryolite  are 
given  by  Lorenz,  Jabs  and  Eitel  (19 13).  The  results  show  one  eutectic  at  ap- 
proximately 940**.    The  eutectic  mixture  contains  19.8%  AlsO|. 

Results  tor  aluminium  oxide  and  magnesium  oxide  are  given  by  Rankin  and 
Merwin  (19 16). 
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ALUMINIUM  SULFATE 


ALOmnUM  SULFATE  AlsCSOOiiSHsO. 

Solubility  in  Water. 

(Pogskk,  1S43;  Kremann  and  Httttinger,  1908-) 


r. 

STg^^'S        solid  Pha«.     ^              V.     <iS?-G^.^t'iSf. 

Solid  Phase. 

-  1.02 

8.09 

loe                        20 

26 . 7          A]|(SO0i.x8H«O 

-  1-43 

10.7 

30 

28.8 

u 

-  2.04 

14.3 

40 

31 -4 

M 

-  2.65 

175 

50 

34.3 

a 

-J.8s 

19.2 

60 

37-2 

«( 

-  4    Eutec    23 . 1 

loe  +  Alg(SOi)8.x8IUO         70 

39.8 

« 

0 

238 

Alg(SO0sx8IUO               80 

42.2 

<• 

+  7/3 

24.8 

90 

44.7 

M 

10 

251 

100 

471 

•  «« 

SttUBiuTY  OF  Aluminium  Sulfate  in  Aqueous  Solutions  of 

Ferric 

Sulfate  at 

25**  AND  Vice  Versa.     (Wirth  and  Bakke,  1914.) 

Ct  pg  100  Cms.  Sat.  Sol. 

^  ..^  •«.                    •  Gms.  per  100 

Cms.  Sat.  Sol. 

Solid  Phase.                .  ..  •? 

Solid  Phaae. 

AlKSOgi. 

F««(SO0«. 

Ab(SO«)s. 

FetCSOOi.' 

27.82 

0 

Ak(SO08.x8H^                    10 .  03 

32.42 

Fe,(S04)i.9HdO 

26.01 

6.064 

8.819 

34.02 

«< 

24.21 

9.819 

6.626 

35-82 

u 

21.64 

13.02 

5.200 

38-83 

M 

15.22 

23.28 

2.342 

42.44 

« 

10.46 

31-90 

"  +F«*(S0ds.9a0               .... 

44-97 

U 

Eqdiubuuii  between  Aluminium  Sulfate,  Lithium  Sulfate,  and  Water 

AT  50^     (Srhmnrmakff  and  Dc  Waal,  1906.) 


ComporitiaD  in  Weight  per  cent: 


Of  Sohitian. 


Of  Residue. 


%Li|SO«. 
25.1 

21-93 
16.10 

13  24 

"73 

6.7s 

3-44 

00 


%  Al^SO*)!. 
O 

5-34 
14.89 

20.76 

21. 71 
22.08 

24  34 
26.12 

28.0 


%  U,S04.       %  Al,(S04)i. 


Solid 
Phase. 


63 
14 
61 

6 
3 


70 
72 

24 
92 
77 


4. 02 

31-17 
7.22 

33-54 
37.06 


Li^SO«iI^ 


rLi,so4Jiip+ 

1     Als(S04)s.i8HsO 
U^SO«^HsO 

Als(S04)a.i8HsO 


Solubility  of  Aluminium  Sulfate  in  Aqueous  Solutions  of  Suij^uric 

Acid  at  25*.    (Wirth,  191a.) 

Gm.  pff  100  GflH.  Sat.  Sol. 


AkSOut. 
27.82 
29.21 
26.2 

19-5 

11.6 


HiSOi. 
O 

S-I3 
10 

20 

30 


Solid  Phase. 
A1i(SOi)*.x8H^ 


Gms.  per  100  Cms.  Sat  Sol. 


(« 


M 


AlKSOOs. 
4.8 

1-5 
I 

2.3 
4 


HaSOt. 
40 

SO 
60 

70 

75 


Solid  Phase. 
AIt(S0«)«.i8Hs0 


« 


A  curve  was  plotted  from  the  published  results  and  the  above  figures  read 
fnm  thecurve. 
100  ginis.  g:lycol  dissolve  16.82  gms.  Als(S04)3.  (de  Coninck,  1905.) 

iunmnuM  sulfide  ai,s,. 

FuaoQ-point  data  for  mixtures  of  AlsSi  +  AgsS  are  given  by  Cambi  (19 12). 


ALUMS 
ALUMS. 


30 


Solubility  op  Ammonium  Alum  and  op  Potassium  Alum 

IN  Water. 


(Mulder ;  Poggiak  —  Ann.  chim.  phjrs.  [3]  8,  467,  '43;  Locke  —  Am.  Ch.  J.  a6»  17^  'ox; 
Gazx.  chim. ital.  35,  II.  351*  '05;  Berkeley  —  Thuis.  Roy.  Soc.  203  A,  214, ^04.) 


JhAXIOO^ 


Ammonium 

i  Alum. 

.  (NH^t    G.M.(NH«)s 
>«)«a4Hs0    Al,(SO«)« 
100  g.        per  xoo  g. 
[sO.              H|0. 

Potassium  Alum. 

f. 

Cms.  (NH«)a 
per  100  g. 

Cms. 

AWSC 

per 

B 

Gms.  K* 

A1,(S04)4 

per  100  g. 
HgO. 

Cms.  Ks          G.  M.  Ka 
Als(SO«)«J4HsO    A],(SQJ« 
per  xoo  g.        per  xoo  g. 
HaO.                Hrf>. 

0 

s 

2. 
3 

10 
SO 

3 
6 

.90 
.91 

0.0044 
0.0074 

30 
35 

5  65 

6.62 

0.0058 
0.0068 

10 

4 

99 

9 

52 

0.0105 

40 

7.60 

0.0077 

^5 

6 

25 

12 

.66 

00132 

50 

9  59 

0.0097 

20 

7 

74 

15 

13 

0.0163 

5-9 

11.40 

0.0114 

25 

30 

9 
10 

19 

94 

19 
22 

19 

01 

0.0194 
00231 

7  23 
839 

14.14 
16.58 

0.0140 
0.0162 

40 

14 

.88 

30 

.92 

00314 

11.70 

23-83 

0.0237 

50 
60 

20. 
26. 

.10 
70 

44 
66. 

.10 

6s 

0.0424 
0.0569 

17  00 
24-75 

36.40 
57-35 

0.0329 
0 .0479 

70 

•  1 

•  ■  • 

•  •  • 

40.0 

110.5 

0.0774 

80 

■  1 

•  •  • 

•  •  • 

71.0 

321.3 

0.1374 

90 

•  t 

•  •  • 

•  •  • 

109.0 

2275.0 

0.2110 

92  S 

•    a 

•  •  • 

•  •  • 

119. 0 

00. 

0.2313 

95 

105 

>-7 

OG 

I 

0.2312 

•  •  • 

•  •  • 

•  •  • 

Note.  —  The  potassium  alum  figxires  in  the  preceding  table  were 
taken  from  a  cxirve  plotted  from  the  closely  agreemg  determinations  of 
Mtilder,  Locke,  Berkeley,  and  Marino.  For  the  higher  temperattires 
(above  60°),  however,  the  results  of  Marino  are  lower  than  those  of 
the  other  investigators,  and  are  omitted  from  the  average  curve. 

Locke  called  attention  in  his  paper  to  the  fact  that  Poggiale's  results 
upon  ammonium  and  potassitmi  alum  had  evidently  become  inter- 
changed through  some  mistake.  This  explanation  is  entirely  sub- 
stantiated, not  only  by  Locke's  determinations,  but  also  by  those  of 
Mtilder  and  Berkeley.  The  ammoniimi  alum  figures  given  above  were 
therefore  read  from  Poggiale's  potassitmi  alum  cxirve,  with  which 
Locke's  determination  of  the  solubility  of  ammonitmi  altmi  at  25^  is  in 
entire  harmony. 


Solubility  op  Ammonium  Alum  in  Presence  of  Ammonium  Sulfate  and  in 

Presence  of  Aluminium  Sulfate  in  Water. 


(Rttdorff  — Ber.  tS,  xx6o,  '85.) 


lifizture  Used. 


xoo  Gms.  Saturated  Solution  CoDtain: 
Grams  (NH«)tSO«  +  Grams  AWSQJs. 


Saturated  Ammonium  Alum  at  18.5®  .... 
20  cc.  above  sol.  +  6  gms.  cryst.  Al2(S04),  . 
20  cc.  above  sol.  4-  4  gms.  cryst.  (NH4)2S04. 


1.42 

045 
20.81 


3  69 

16.09 

0.39 
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SaunuTT  OP  Mixtures  of  Potassium  Alum  and  Aluminium  Sulfate 


iXD  OP  Potassium  Alum 

AND  Potassium  Sulfate  in  Water. 

(BCarino— Gan.  chim.  ital.  33*  lit  3511  '05.) 

*• 

GBB.per  Tooo  < 
AWSQJmAHsO. 

Cms.  HsO. 
K^iSO*. 

Gm.  Mols.^per  looc 

»Mol8.HsO. 

SolM 

•  • 

Alt(S0t)t.i8H|0. 

K,S04. 

Phaie. 

0 

243-73 

23-45 

6.1 

23 

K^(S04),.24l^O 

M 

824.2s 

30 

85 

15  I 

3-1 

+  A1,(SOO. 

35 

911.02 

35 

.29 

24.1 

36 

tt 

S9 

1243  21 

59 

55 

33-5 

6.1 

tt 

<S 

1598  00 

119 

43 

43-1 

12.6 

tt 

?7 

1872. II 

183 

.80 

50s 

18.9 

tt 

0 

S  06 

75 

83 

o.i 

7.8 

K^(SO,),.24HaO 

o.s 

8.66 

75 

.18 

0.2 

7-7 

+  K^O, 

$• 

16.07 

85 

78 

0.4 

8.8 

u 

10 

18.52 

96. 

50 

0-5 

9.9 

u 

•5 

20.56 

109. 

30 

0-55 

II. 2 

tt 

39 

39.60 

147- 

8 

10 

15-2 

tt 

«o 

7388 

163. 

I 

1.9 

16.8 

tt 

SO 

126.0 

195 

4 

3-4 

20.1 

tt 

6o 

249  7 

238 

8 

6.7 

24.6 

tt 

529. 0 

323 

7 

14.2 

32.6 

tt 

3o 

1044  0 

517- 

27 

28.1 

S3 -4 

M 

Soujbiutt  op  Mixtures  op  Potassium  Alum  and  op  Thallium 

Alum  in  Water  at  25^ 

(Fock  —  Z.  KiTSt.  Min.  aS,  397,  '97.) 

K,A1,(S0J4-24H,0;  T1,A1,(S0,),.24H,0. 

Compositkn  of  Solutun. 


UKSOOkjcr  Liter. 

(kmt.^ 

Mf.Mflfa. 

^90 

270. 5 

74S6 

288.2 

^90 

262. 8 

^30 

252 -7 

'4  95 

251.4 

Sin 

205  9 

4531 

175  4 

380a 

147.2 

3454 

^33^ 

^35 

109.7 

1094 

42  4 

000 

00 

TiAl(S04)i  per  liter. 
Onms.      Mg.  Mols. 


Mol.% 
KAl(S04)a. 


O 
O 

I 

4 

9 
18 

24 
32 

35 
42 
66 

75 


00 

48 

72 

52 
60 

44 
60 

48 
59 

99 

12 

46 


0.00 

I-I3 
4. 07 

10. 67 

22.67 

43  56 
58.10 

76.75 
84.10 

101.60 

156.2 

178.3 


100 

99 
98 

61 
.48 

9S 

9S 

91 
83 

73 
54 

7S 

65 
61. 

13 

73 
36 

SI 

93 

ai. 

34 

0 

00 

Solid  Phaw 

Mol.%  of 

Sp.  Or.  of 

PoCaaaum 

SolutiaiM. 

Ahun. 

1 .0591 

100. 0 

I. 0601 

99 

32 

1.0598 

96 

.84 

1. 0603 

90 

84 

I. 0605 

82 

94 

1.0609 

68 

24 

I. 0609 

58 

23 

I.061I 

46. 

72 

I.061I 

44 

23 

1.0623 

32 

07 

1.0654 

7 

94 

1.0674 

0 

00 

Data  for  the  influence  of  pressure  on  the  solubility  of  potassium  alum  in 
•ater  at  o*  are  given  by  Stackelberg,  1896. 
Dua  for  the  aolubiiity  of  Rubidium  Alums  are  given  on  p.  582. 
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SOLUBILITT  OF  S(K>IUM  AlUM  IN  WaTER. 

(Smith,  1909.) 


Gnu.  NaaAIs(SOi)4  per  xoo  Gms. 


Gms.  Na«A]|(SOi)4.34H^  pet 


•  . 

Sat.  Sol. 

Water. 

10 

26.9 

36.7 

IS 

27.9 

38.7 

20 

29 

40.9 

25 

301 

431 

30 

31 -4 

45-8 

Sat  Sol. 

Wa 

10 

S0.8 

10 

15 

52.7 

11: 

30 

54 -8 

12: 

25 

56.9 

13 

30 

59-4 

I4< 

Above  30®,  sodium  alum  is  decomposed  in  contact  with  its  saturated  sc 
The  exact  temperature  of  transition  nas  not  been  determined. 

Single  determinations  differing  from  the  above  are  given  by  Tilden 
and  by  Auge  (1890). 

Solubility  op  Caesium  Alum,  Rubidium  Alum,  and  op  Thj 

Alum  in  Water. 

(Setterburg— Uebig's  Annalen,  axi,  104,  '8a;  Locke  —  Am.  Ch.  J.  a6»  xSj,  'ox;  Berkeley 

Roy.  Soc.  203  A,  a  1 5,  '04.) 


Caesium  Alum. 

Rubidium  Alum. 

Thallium  Al 

t». 

Gms.  per  loo 

>  Gms.  HaO. 

Gms.  per  loo  Gms.  HjO. 

Gms.  per  100  Go 

Al,C8,(SO«)«. 

AlaCs3(SO;)« 
.a4HsO. 

AlaRbt(SO«)«. 

Al,Rb|(SO«)« 
.a4HaO. 

AlaTla(S04)«.   ^! 

t4 

0 

0.21 

0.34 

,       0.72 

1. 21 

3IS 

5 

0.25 

0.40 

0.86 

1.48 

3-8o 

10 

0.30 

0.49 

1.05 

1. 81 

4.60 

20 

0.40 

0.65 

1.50 

2-59 

6.40        I 

25 

0.50 

081 

1.80 

3" 

7.60        I 

30 

0.60 

0.97 

2.20 

382 

9.38        I 

40 

0.85 

1.38 

325 

S  69 

14.40        2 

SO 

1.30 

2. II 

4.80 

8.50 

22.50        3 

60 

2.00 

327 

7.40 

13  36 

35-36        6 

70 

3.20 

S-27 

12.40 

23  25 

•  •  • 

80 

S-40 

9. 01 

21.60 

43  25 

•  •  • 

90 

10.50 

18. 11 

■  '  •    • 

•  •  • 

•  •  • 

00 

22.70 

42  54 

■    •    • 

•  •  • 

•  •  • 

Note.  —  Ciirves  were  plotted  from  the  closely  agreeing  dete 
tions  recorded  by  the  above  named  investigators  and  the  tab! 
structed  from  the  curves. 

Recent  determinations  of  the  solubility  of  caesium  alum  in  water,  b 
and  Huselton  (1914),  agree  well  with  the  data  in  the  above  table.  Fo 
tional  caesium  alums  see  page  180. 

Solubility  of  Axnxnoniuxn  Chromium  Alum  in  Water. 

(Koppel,  1906.) 

It  was  shown  that,  due  to  the  transition  between  the  violet  and  ^reen 
of  the  compound,  the  saturation  point  is  reached  very  slowly,  especially 
higher  temperatures.  From  the  determinations  at  o  it  was  found  tha 
librium  is  reached  in  2^  hours.  If  this  saturation  time  is  taken  for  the 
temperatures,  the  results  are  considered  to  show  the  solubility  of  the 
form  alone.  The  final  saturation  represents  the  attainment  of  an  equil 
between  the  violet  and  green  forms. 

Results  for  the  Violet  Form.  Results  for  Final  Equilibrit 


f. 

Time  of 

Saturation, 

His. 

Gms. 

(NH0Cr(SOi)« 

per  100  Gms.  Sol. 

V. 

Time  of 

Saturation, 

Hra. 

Gm: 

(NHOCr 

per  100  Gi 

0 

2.5 

3-8 

0 

2.5 

3- 

30 

2.5 

10.6 

30 

300 

15-7- 

40 

2.5 

155 

40 

250 

24  5- 
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AMMONIA 


iMMOni  NH, 


Solubility  op  Ammonia  in  Water. 

•  Liebig's  Amiden,  iia,  334*  'so:  lUoolt  —  Ann.  chim.  [5]  x»  s6a«  *74t  MilWt' 
Am.  Ch.  J.  iQb  8o7t  '97  0 


-  A 

At  760  mm.  Pressure. 

At  700  mm. 
'GJ>raa 

PresBUxe* 

C.  NHs          Vol.  Ntia 

Vol.  Nlla 

••. 

per  top  f.         I»xff* 

%\       per  ipo  f . 

per  1  f . 

HflO.              ^0. 

HiO. 

HgO. 

I 

-40 

294.6 

20          52.6 

710 

< 

-30 

378 .1 

as       46. 0 

63s 

-20 

176.8 

30        40 -3 

595  (a8^ 

1 

-10 

III. 5 

35        35  S 

0 

87.5           1299 

40        30.7 

S 

77  S        1019 

45        27 .0 

10 

67.9         910 

50        22.9 

IS 

60.0         802 

56        18.5 

Saunun  of  Ammonia  in  Water  Determined  by  Method  op  Lowering  of 

Frbezing-Point. 

(Rupert,  1910.) 

r 

^«aSSsoiwpii-c 

AM             Cms.  NHi 
100  Cms. 

^       Solid  Phue. 

0 

0                 Ice 

—  80.6                  52 

NHiHiO 

-    2 

2 

-82.8             54 

II 

-   4.6 

4 

-85.8-           56 

<l 

-    7-6 

6 

—  87       Eutec.  56.5  NH..I«)+aNH«.H«0 

-  10.6 

8 

-84.8                  58 

aNHiH^ 

-13-9 

10 

—  82.2                  60 

M 

-  17.6 

12 

—  80.4                  62 

M 

-  ".4 

14 

-79.2                  64 

tt 

-25.8 

16 

—  79.8  m.  pt.  66 

M 

-i^l 

18 

—  79.2              68 

l« 

-37 

20 

-80.3              70 

M 

-43-6 

22 

—82.1              72 

M 

-507 

24 

-84.5              74 

M 

-60.3 

26 

-87.4              76 

M 

-  72.2 

28 

-90.4              78 

11 

-  87.2 

30 

-93.6              80 

II 

-102.3 

32 

—94     Eutec.  80. 

3       3NHt.IbO+NHi 

-116. 7 

34 

—  91.7             82 

NHi 

-120    Eutec. 

34.5   Ice  +  NlWUO 

-89.4             84 

<i 

-103.8 

36          NHauo 

-87.4             86 

M 

-  92.9 

38 

-85.6             88 

M 

-86.7 

40 

—84.1             90 

M 

-«3-5 

42 

—82.7             92 

M 

-81.4 

44 

-81.5              94 

M 

-80 

46 

-80.3              96 

M 

-  79-3 

48.7 

-79.1              98 

M 

-  79  4 

50 

—  78                100 

«« 

More  recent  data  on  the  above  system,  by  Smits  and  Postma  (1914)  asTee 
Quite  closely  with  the  above  except  in  the  region  of  the  eutectic  Ice  -+-  NHiHfO. 
Theac  authors  report  a  temperature  of  —100.3  instead  of  —120  for  this  point. 
.Viditiooal  determmations  are  also  given  by  Baum6  and  Tylcociner  ( 1914).  Older 
dau  for  the  ice  curve  are  given  by  Guthne  (1884)  and  Pickering  (1893). 
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34 
Vapor  Pressure  op  Aqueous  Ammonia  Solutions. 

(Perman.  1903.) 


1.  NHijper 
Cms.  Sol. 

Vapor  Pressure  in  mm 

.  of  Mercury  at: 

'  • 

0 

«-0 

-^» 

.^« 

_^    m 

0  . 

XO  . 

20  . 

30  . 

40. 

so*. 

0 

4-5 

9 

17s 

315 

55 

"5 

2-5 

13 

18 

32s 

56.5 

91 

146 

5 

20 

27 

47-5 

83 

134.5 

210 

75 

27s 

40 

70 

"5 

183  s 

281 

10 

35 

54 

93 

153 -5 

241-5 

363 -5 

12. S 

45 

69 

118 

193 -5 

303 -5 

455 

IS 

575 

89 

151 

245 

377-5 

564 

17s 

75 

"5 

191 

305 -5 

465 -5 

688.5 

20 

93 

144 

237 

393 

5695 

8345     3 

22.5 

117 

180.5 

291 

455  5 

690 

1005        ] 

25 

1445 

226.5 

360 

561  5 

830-5 

"95 

27s 

181 

280 

440 

680 

1007 

•  •  • 

30 

222 

346 

537 

817 

1189.5 

•  •  • 

The  apparatus  (Perman,  1901)  used  for  the  above  determinations,  a 
of  a  pipet  provided  with  a  stop-cock  at  its  upper  end  and  connected 
Hg  leveling  tube  at  its  lower  end.  ^  For  maintaming  constant  temperati 
vessel  was  surrounded  by  a  glass  jacket  into  which  water  or  vapors  of 
boiling  at  various  temperatures  could  be  introduced.  The  aqueous  ai 
solution  was  drawn  in  above  the  Hg  and  boiled  to  expel  air.  A  porti* 
was  withdrawn  for  analysis  through  the  stop-cock  at  the  top,  by  elevai 
level  of  Hg.  The  vapor  pressures  of  the  analyzed  mixture  at  various  c 
temperatures  were  then  read  with  the  aid  of  an  adjacent  millimeter  scale, 
were  plotted  from  the  results  and  readings  for  regular  intervals  of  concei 
and  temperature  made. 

By  means  of  a  modification  of  the  above  apparatus  the  author  was  a 
to  estimate  the  partial  pressure  of  the  ammonia  and  of  the  water  of  ea 
ture.  Tables  for  these  values  are  given.  Data  have  also  been  calcuU 
the  latent  heat  of  evaporation  of  aqueous  ammonia  solutions. 


Influence  of  Salts  and  Other  Compounds  on  the  Vapor  Pressu 

Aqueous  Ammonia  Solutions. 

(E.  G.  Perman,  J.  Chera.  Soc.  (Lond.),  81, 480, 190a.) 

Vapor  pressure  determinations  were  made  as  above  described  on  i 
solutions  of  the  following  compositions  —  (a)  10.43%  Urea  -f  16.36*^ 
(«  5.29%  Urea  +  17.22%  NH3.  (c)  4.36%  Mannitol  +  12.27%  NH,.  (d) 
K,S04  -f  7.49%  NH,,  (e)  5.27%  NH4CI  -f  16.85%  NH„  (/)  10.26% 
H-  12.9%  NH„  (g)  2.68%  CuSO*  +  14.65%  NH„  (h)  3.94%  CuSOi  + 
NH,. 

The  author's  data  were  plotted  on  cross  section  paper  and  the  followinj 
read  from  the  curves. 


f. 


Vapor  ProBure  of  Each  Solution  in  mm.  of  Mercury. 


(a) 

ib) 

(c) 

id> 

(e) 

if) 

U) 

20 

204 

200 

120 

•    •    • 

193 

130 

15s 

30 

32s 

325 

198 

•    •    ■ 

302 

220 

235 

40 

485 

Soo 

3" 

200 

471 

345 

36s 

so 

7IS 

727 

46s 

304 

69s 

522 

545 

60 

1050 

1060 

70s 

453 

975 

770 

• .  • 

In  an  earlier  paper  Perman  (1901)  gives  data  similar  to  the  above  i 
vapor  pressure  of  ammonia  in  aqueous  solutions  of  sodium  sulfate. 
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Mutual  Solubility  op  Aqueous  Ammonia  and  Potassium  Carbon* 

ATE  Solutions. 

O^ewth  —  J.  Chem.  Soc.  77>  776,  1900.) 

The  lohitions  used  were:  Potassitim  Carbonate  saturated  at  15^ 
(coDtained  57.2  grams  K,CO,  per  100  cc).  Aqueous  Ammonia  of 
0.M5  S(p.  Gr.  (contained  about  33  per  cent  ammonia).  The  determina- 
tioos  were  made  by  adding  successive  small  quantities  of  one  of  the 
Klutions  to  a  measured  volume  of  the  other,  and  observing  the  point 
8t  which  opalescence  appeared. 


SfttBcated  KjCOb  in  Aq.  Ammonia. 


t*.  cc  K^CO»  jttT 
100  cc*  Anunooift* 

I  2.0 

6  3.0 

n  5.0 

16  6.5 

31  8.5 

16  10.5 

fi  30.0 

39  21.0 

42  25.0 

43  3S  o 


%KaCCbi  Sdutioo 
in  Mixture. 

2.0 

30 

4  7 
6.1 

8.0 

95 
II. I 

16.6 

17. o 

20.0 

26.0 


Aq.  Ammonia  in  Saturated  KjCOa. 

cc.  Ammonia        %K|Cpa  Solution 
in  100  cc.  KsCQi.      in  Miztxire. 


37 
47 
52 
60 

77 
105 

19s 
220 

250 

285 


s  72.7 

S  67.6 

5  65.0 

o  63.0 

S  56  3 

o  49.0 

5  39  o 

o  33  o 

o  31.0 

o  28.5 

o  26.5 

If  10  per  cent  of 


Above  43**  the  solutions  are  completely  miscible 
fater  is  added  to  each  solution  the  temperature  of  complete  miscibility 
sbwoed  to  25^.     The  mutual  solubilities  are: 


Per  cent  KaCOi  Solution  in: 


t*. 

O 


Ammonia 
Layer. 

8 
II 


KaCOaSof. 
Layer. 

62 


10  II  52 

20  15  38 

25  (crit.  pt.)  25 

With  the  addition  of  12.9  per  c^nt  ^f  wat^  to  each  solution  the 
tenpcrature  of  complete  miscibility  (cr't.  pt.)  is  lowered  to  10°.  With 
^addition  of  18.1  per  cent  water  this  temperature  becomes  0°. 


SoLUBiLiTT  OP  Ammonia  in  Aqueous  Salt  Solutions. 

(Raoult.) 


o 

8 

16 

•4 


la  Calcinm  Nitrate  Solutiont 

Cms.  NHa  per  loo 

Gms.  Solvent  in: 


78.50 
65.00 


104.5 

84.7s 
70.5 


In  Potassium  Hydroxide  Sohitkot 

Gms.  Nni  per  loo 

Gms.  Solvent  in: 


72.0 
57  o 
46.0 

37  3 


49  S 

37S 
28.5 

21.8 


The  freeziiig-poiat  curve  for  mixtures  of  ammonia  and  ammonium  thiocyanate 
■  fivcn  by  Bradley  and  Alescander  (1912). 
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SOLUBILITT  OF  AlDfONIA  IN  AQUBOUS  SaLT  SOLUTIONS  AT  25". 

(Abegg  and  Rieaenfeld,  190a.) 

The  determinations  were  made  by  the  dynamic  method  of  vapor  p 
measurement  previously  used  by  Doyer  (1890),  Konowalow  (1898),  Gahl 
and  Gaus  (1900).  It  consists  in  passing  an  indifferent  gas  through  an  a 
ammonia  solution  of  known  concentration  and  calculating  the  vapor  p 
from  the  volume  of  indifferent  gas  required  to  remove  a  definite  amo 
ammonia  from  solution.  The  indifferent  gas  (H  +  O)  was  generated 
electric  current  and  its  volume  measured  by  means  of  a  voltmeter.  The  i 
panying  ammonia  was  removed  by  passing  through  0.01  n.  HCl  and  est 
by  means  of  electrolytic  conductivity.  The  molecular  vapor  pressui 
obtained  by  dividing  the  absolute  vapor  pressure,  calculated  from  above 
urements,  by  the  concentration  (normality)  of  the  anunonia.  For  i  : 
monia  in  water  at  25**  the  molecular  vapor  pressure  was  13.45  mm.  H 
0.5  n.  solution  it  was  13.27  mm.  Hg. 

Since  it  has  been  shown  by  much  experimental  evidence,  that  Henry's  1 
the  proportionality  of  the  concentration  in  the  liquid  and  vapor  phase  i 
very  closely  in  the  present  case,  see  also  Gaus  (1900),  it  follows  that  tl 
monia  pressure  relation  of  two  solutions  of  equal  ammonia  content  is  r< 
cally  proportional  to  the  solubility  relation  of  the  ammonia  in  them, 
to  calculate  the  solubility  from  the  vapor  pressures,  it  is  only  necessary  to 
the  value  for  the  molecular  vapor  pressure  in  HtO  by  that  for  the  salt  so 
Thus  the  solubility  of  NH«  in  HsO  becomes  unity.  All  determinationi 
made  with  i  n.  aqueous  ammonia  in  salt  solution  of  0.5,  i  and  1.5  non 
The  figures  therefore  show  mols.  NH|  per  liter  of  the  particular  salt  solut 
25*^.     In  a  later  paper  by  Riesenfeld  (1903),  additional  determinations  are 

for  as*". 


Salt 

Mob.  NH< 
0.5  n. 

per  Liter  Salt  Sol.  of: 
I  n.            z.s  n. 

Salt 
Solution. 

Mob.NHi 

1  Der  Liter  Salt 

SoIuUoD. 

0.511. 

z  n. 

KCl 

0.930 

0.866 

0.809 

KCN 

0.936 

0.858 

0 

KBr 

0.950 

0.904 

0.857 

KCNS 

0.932 

0.868 

0 

KI 

0.970 

0.942 

0.900 

K,SO« 

0.87s 

0.772 

0 

KOH 

0.852 

0.716 

0.607 

KtSO. 

0.865 

0.768 

0 

NaCl 

0.938 

0.889 

0.843 

K,COi 

0.788 

0.650 

0 

NaBr 

0.965 

0.916 

0.890 

KtC^t 

0.866 

0.771 

0 

Nal 

0.995 

0.992 

0.985 

K»Ci04 

0.866 

0.771 

0 

NaOH 

0.876 

0.789 

0.716 

CHiCOOK 

0.866 

0.765 

0 

LiCl 

0.980 

1.008 

I.04S 

HCOOK 

0.868 

0.760 

0 

LiBr 

I. 001 

1.040 

1.090 

KBQ. 

0.814 

0.677 

0 

Lil 

1.030 

1.094 

1. 190 

K,HP04 

0.860 

0.749 

0 

LiOH 

0.863 

0.808 

0.768 

NaiS 

0.887 

0.79s 

0 

KF 

0.839 

0.722 

0.626 

*KC10, 

0.927 

•  •  . 

, 

KNO, 

0.923 

0.862 

0.804 

♦KBrOi 

0.940 

•  •  • 

( 

KNO, 

0.920 

0.85s 

0.798 

*KIO, 

0.951 

•  •  « 

< 

*  These  salt  solutions  are  0.2$  normal. 

Konowalow  (1898)  expressed  the  results  of  determinations  of  the  solu 
of  ammonia  in  aqueous  silver  nitrate  by  the  equation  H  »  56.58  (m  —  2 
which  H  =  partial  pressure  of  NHj  in  mm.  of  Hg.,  m  =  molecular  cona 
tions  of  NH|  and  n  «  molecular  concentration  of  AgNOs.  Similar  result 
given  in  later  papers  (Konowalow,  1899,  a,  b)  for  a  large  number  of  othe 
solutions. 

Gaus  (1900)  gives  data  for  the  vapor  pressure  of  ammonia  in  aqueous 
solutions  of  about  20  salts,  only  a  few  of  which  occur  in  the  above  table. 
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Solubility  op  Ammonia  in  Absoluts  Ethyl  Alcohol. 

jfkktjm  -"  J.  phann.  cfaam.  [5]  as  496.  x8oa;  de  Bniyn  —  Rec.  tnr.  chim.  xi«  iia,  *oa.) 

Gbm.  NHt       Gnm.  NHi  per  loo  Cms.  Solution.    Gms.  NHi  per  100  Gms.  Alcohol 
!•    drnkf.         "giiSJ^         (Ddepioe.)  (de  Bniyn.)       (Delepine.)       (de  BniynO  ' 

0  0782        13.0S  20.9s  19-7  26.5  24. S 

5    0.784  12.00  19. 00  17.5  23.0  21.2 

10  0.787        10.85  16.43  ^5'0  19 -6  17.8 

1$    0.789  9.20  13  00  13.2  15.0  15.2 

SO  0791         7.50  10.66  II. 5  II. 9  13.2 

3$    0.794  6.00  10. 0  10. 0  II  .0  II. 2 

30  0798         5. IS  9.7  8.8  10.7  9.S 

Aooonfing  to  MCiller  (1891),  one  volume  of  alcohol  absorbs  340  volumes  of 
inmonia  at  20*  and  760  mm.  pressure. 

Solubility  op  Ammonia  in  Aqueous  Ethyl  Alcohol. 

(Delepine.) 

Ib  96%^  Alcohol.  In  00%  Alcohol.  In  80%  ^Alcohol. 

***  Siv  Gr.       G.  NHs  per        Sp.  Gr.        G.  NHa  per        Sp.  Gr.        G.  NH«  per 

100  Gms.  Sol.    Soitttioo.      xoo  Gms.  Sol.     Solution.     100  Gnu.  SoL 


0  0783  24. s  0800  30. 25  0.808  39.0 
10  0.803  18.6  0.794  28.8  0.800  28.8 
30        0.788        14.8        0.795        15.8         0.821        19. 1 

30  0.791  10.7  0.796  II. 4  0.826  12. a 

In  60%  Alcohol.  In  50%.  Alcdiol. 

•••  So.  Gr.        G.  NHs  per  Sp.  Gr.        G.  NHs  per' 

Solotioii.      100  Gnu.  Sol.  Solutioo.     100  Gms.  Sol. 

0       0830        50.45  0835        69.77 

10       0.831        37.3  0.850        43.86 

30  0842  26.1  0.869  33.8 

30  0846  21.2  0.883  25.2 

Solubility  of  Ammonia  in  Absolute  Methyl  Alcohol. 

(de  BruTn  —  Rec.  trar.  chim.  xx»  11  a,  '9a.) 

.«      G.  NHs  per  100  Grams.  ^o      G.  NHs  per  100  Grams. 

Solutioo.        Alcohol.  Solution.        Alcohol. 

o  29.3  41.5  20  19.2  23.8 

5  26.5  36.4  25  16.5  20.0 

10  24.2  31.8  30  14. o  16.0 

15  21.6  27.8 

Solubility  of  Ammonia  in  Ethyl  Ether. 

(Christoff.  191 2.) 

^Keahs  in  terms  of  the  Ostwald  Solubility  Expression   (see  page  227),  at 
^  "  17.13.  at  lo*  =  12.35,  at  15**  =  10.27. 

Freeon^-point  lowering  curves  (Solubility,  see  footnote,  page  i)  are  given 
oyBaume  and  Perrot  (1910),  (1914)  for  mixtures  of  ammonia  and  methyl 
«ohol  and  for  mixtures  of  ammonia  and  methyl  ether;  results  for  ammo- 
yn  and  potassium,  ammonium  and  sodium,  and  ammonium  and  lithium  are 
P^^  by  Ruff  and  Geisel  (1906);  results  for  ammonium  and  hydrogen  sulfide 
wgivai  by  Schcffer  (1912). 

Solubility  of  Ammonia  in  Hydroxylamine. 

(de  Bruyn,  1892.) 

100  rms.  of  the  sat.  solution  contain  26  gms.  NHs  at  dbo*^  and  19-20  gms.  at 
5*-i6' 
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Distribution  op  Ammonia  between: 
Water  and  Amyl  Alcohol  at  20®.         Water  and  Chloroform  at  1 

(Hen  and  Fischer  —  Her.  37f  (Dawaon  and  McCrae  —  J  Ch.  Soc,79»  4Q6t 

4747t  '04  )  also  Hanfwrh  and  Sebaldt — Z.  phys.  Ch .  30^  a 


Cms .  NHi  per  TOO  cc. 

G.M.N 

H^perioocc 

Aq.      Alcoholic 

Aq. 

Alcoholic 

Layer.     Layer. 

Layer. 

Layer. 

05      0.072 

025 

0.0035 

10     0147 

0.50 

00073 

2.0     0.272 

1. 00 

00148 

3.0     0.438 

2. 00 

00295 

40    0  595 

3.00 

0.0460 

5.0     0.756 

Gms.NHiper  100  cc.     G.  M.  NHf  per  1 


Aq. 
Layer. 

CHO* 
Layer. 

Aq. 
Layer. 

Lay 

0.2 

0.007 

O.OI 

0.00 

0.4 

0.015 

002 

0.00 

0.6 

0023 

0.03 

0.00 

0.8 

0031 

004 

000 

I.O 

0  039 

005 

0.00 

1.2 

0046 

0.06 

0.00 

1.4 

0055 

0.08 

0.00 

1.6 

0.063 

O.IO 

0.00 

For  calculations  of  above  distribution  results  see  Note,  page  6. 

Additional  data  for  the  distribution  of  ammonia  between  water  and  chlor 
are  given  by  Dawson  and  McCrae  (1900),  (1901a),  (19016);  Dawson  ( 
(1909);  Abbott  and  Bray  (1907);  Sherrill  and  Russ  (1907);  Bell  (191 1 
by  Moore  and  Winmill  (1912).  The  results  show  that  with  increase  of  cc 
tration  of  ammonia,  the  relative  amount  in  the  aqueous  layer  diminishes. 
Bell  found  that  at  25*^  the  distribution  ratio  is  22.7  when  the  aqueous  laye 
tains  1.02  gm.  mols.  NH|  per  liter  and  only  10  when  12.23  S^*  niols.  N] 
present  in  the  aqueous  layer.  The  influence  of  increase  of  temperatui 
also  found  to  be  in  the  direction  of  diminution  of  the  relative  amount 
aqueous  layer. 

The  influence  of  the  presence  of  a  large  number  of  salts  in  the  aqueous 
has  been  studied  by  several  of  the  above-mentioned  investigators.     In  th 
of  copper,  zinc  and  cadmium  salts  (Dawson  and  McCrae,  1900),  tDaw^n, 
the  distribution  ratio  varied  with  salt  concentration  in  a  manner  indicatin 
metal  ammonia  compounds  were  formed. 

►   Results  for  the  effect  of  KOH,  NaOH  and  Ba(OH)i  on  the  distribution 
are  given  by  Dawson  (1909). 

»    Results  for  the  effect  of  anrmonium  chromate  upon  the  distribution  ; 
are  given  by  Sherrill  and  Russ  (1907). 

Results  for  the  distribution  of  ammonia  between  water  and  mixtures  of  c 
form  and  amyl  alcohol  at  25*  are  given  by  Herz  and  Kurzer  (1910). 

Distribution  of  Ammonia  between  Toluene  and  Air. 

(Haatzsch  and  Vagt,  zgox.) 

Gms.  NHi  per  1000  cc.  Mols.  NHi  per  1000  cc. 

COiiCH,  Uyer.  AirT*  COItCH,  Uycr  AkT* 

o     0.366     0.0396     0.0215     0.00233 

10  0.357  0.043s  0.0210  0.00256 
20  0.326  0.0451  0.0192  0.00265 
30       0.286       0.0462       0.0168       0.00272 
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AMMONIUM  ACETATE 


imiOnUlI  iCBTATE  CH,C00NH4. 
100  oc  of  tat  sdution  in  acetone  contain  0.27  gm.  CH1COONH4  at  19**. 

(Rosbdestwensky  and  LewU,  X913.J 

iMMOnUlI  AB8SNATE8. 

Tin  Ststbm  Ammonia;  Arsenic  Trioxidb  and  Water  at  30*". 

(Schxeinenukers  and  de  Baat,  191 5) 


Ot.  ptr  iqoCbb.  Sat  SoL 

AiA. 

2.26 

10.98 

20.49 

21.17 

18.43 


0 

1.41 

2.78 

2.86 
2.88 


Solid  Phase. 

AsJOt 


Gms.  per  100  Gma.  Sat.  Sol. 


a 


It 


tt 


NH,. 

3-91 
6.9s 

9-93 
4.28 


12.30 

7.63 
4.72 

3.20 

2.16 


Solid  Phase. 
NH4ASO, 


NHiAsQ, 

I>«a  are  also  given  for  the  system  NH4CI  +  AsiOi  +  HiO  at  30". 
100  gnu  HiO  diflsolve  0.02    gm.  NH4CaAs04.iHsO. 
-    "     "        "       0.014    "    NH4MgAs04.iHiO. 


<< 

u 
tt 


(Fidd.  1873.) 


SoiCBiUTT  or  Ammonium  Magnesium  Arsenate  in  Water  and  in 
Aqueous  Solutions  of  Ammonium  Salts. 

(Wenger,  19x1.) 


Gnt.  NHiMgAsOi  per  100  Gms.  of  Each  Solvent. 


r. 


0.0339   0.092  0.084 

0.0207    0.114  0.113 

0.118  0.113 

0.139  0.190 

0.189  0.189 

0.211  0.219 

0.189  0.221 

0.189  0.231 


0 

^  »  »  m 

¥>  0.0275 
50  0.0226 
fe  0.0210 
70  0.0156 
80  0.0236 


Aq.» 
NH4OH. 

0.0087 
0.0096 

•    •    • 

O.OII7 
O.OIOO 

0.0090 

0.009s 

0.0091 


Aq.  Aq. 

KH^Ht        NHiOHt 

4&        Ni£cf. 


0.013  0.032 


Solid  Phase. 


NH4BlgAs0t.6H^ 


II 


II 


II 


II 


0.047        0.054 


'  CoopQMd  of  X  part  NHa(i  -  0.96)  +  4  pvto  HsO. 

T  Ccauiaed  4  parts  NHa(^  -  0.9^  per  xoo  parte  NHiG  solution. 

ilOnmUM  BEHZOATE  C«HsC00NH4. 

Solubility  in  Water  and  in  Aqueous  Alcohol  at  25**. 

(Seidell,  X910.) 


mnoCim.      ^ofSat.SoL 


1.043 
1.027 
1. 012 
0.997 
0.979 
0.956 


0 
10 
20 

30 
40 

50 


Gms. 

CACOONH4 

per  100  Gms. 

Sat.  SoL 

18.6 
18 
18 

18. 1 
18 

17 


Gms.CtHiOH 

per  xoo  Gms. 

Solvent 

60 

70 
80 

90 

95 
100 


iu  of  Sat.  Sol. 

0.930 
0.901 
0.864 
0.828 
0.810 
0.796 


Gms. 

C«H»COONH4 

per  xoo  Gms. 

Sat.  Sol. 

IS 
12.2 

8.3 
4.2 

2.7 

1.6 


100  gms.  water  dissolve  19.6  gms.  CsH«C00NH4  at  14"*  5,  du  of  sat.  sol.  « 

1'<H2.  (Greenish  and  Smith,  x9ar.) 

100  gms.  water  dissolve  83.33  gms.  C»HsC00NH4  at  b.-pt.  (U.  S.  P.) 

100  gms.  glycerol  dissolve  10  gms.  CtHsCOONHi  at  room  temp.  (Eager.) 


AMMONIUM  BORATES 
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The  System  Ammonia, 

,  Boric  Acid  and  Water  at  30" 

AND  AT  60". 

(Sborgi 

,  19 13-15:  Sborgi  and  Meccacci, 

1916.) 

Results  at  30*". 

Results  at  60*". 

Cms.  per  100  Gi 

ms.  Sat.  Sd. 
BfO». 

Gms.  per  xoo  ( 

Qms.  Sat.  Sol 

CnliH  Pkace 

(NH4)^. 

(NH4)^. 

BfOi. 

oouu  iriMicg 

0.23 

4.81 

HiBOi 

0 

7.39 

H.BO. 

0.70 

7.20 

U 

0.78 

12.12 

tt 

0.78 

7.62     H$BQi+i.5, 

.8       1.42 

15.60 

H,BO,+i.s 

0.99 

7-53 

i.S-8 

1.70 

15-29 

i.S-8 

1.08 

7.66 

« 

323 

18.60 

i< 

1. 71 

913 

U 

4.02 

20.38 

1.5.8+ 1.4.( 

2.25 

10.71 

ti 

4.88 

21.76 

1.4.6 

2.89 

12.32 

(C 

6.41 

24.32 

it 

313 

12.59 

<c 

7.90 

27-31 

1.4.6+ 1.2.. 

3-43 

6.3s 

2.45 

7.83 

26.76 

1.2.4 

6.51 

448 

« 

7.91 

17.57 

it 

10.4s  . 

3-37 

tt 

957 

13    56 

11 

18.05 

2.02 

tt 

15-45 

8.33 

ti 

24.80 

1.51 

t€ 

19-47 

5  92 

ti 

30.56 

1.22 

tt 

22.57 

4.47 

ti 

45-34 

0.84 

ti 

1.5.8  - 

(NH4),0.5B,Ot.8Hrf) 

1.4.6  = 

(NH4),0.4B,Q,.6H,0 

2.4.5  « 

2(NH4),0.4B,Ot.5HO, 

1.2.4  = 

(NH4)t0.2BsQi.4HtO 

AMMONIUM  BROMIDE 

NH4Br. 

Solubility  in  Water. 

(Smith  and  Eastlack,  1916.) 

(Determinations  by  sealed  tube  method.) 

Gmfl  NHiBr 

GmH.  NH4Br 

Gms.  NH4Br 

V. 

per  xoo  Gma. 

f. 

per  xoo  Gms. 

f. 

per  100  Gms. 

HtO. 

HtO. 

HtO. 

—  17  Eutec. 

47-3 

60 

107.8 

130 

180 

0 

60.6 

70 

116. 8 

137-3 

Transition  p 

10 

68 

80 

126 

140 

192.3 

20 

755 

90 

135-6 

150 

202.5 

30 

83.2 

100 

145.6 

160 

2134 

40 

91. 1 

IIO 

156.5 

170 

225.5 

50 

99.2 

120 

167.8 

Solubility  op  Ammonium  Bromide  in  Absolute  Kthyl  Alcoh4 

Methyl  Alcohol,  and  in  Ether. 

(Eder;  de  Bruyn  — Z.  phys-  Ch.  xo^  783.  '9a.) 

In  Ether  (o  729  Sp.  ( 


t: 

IS 
19 

78 


In  Ethyl  Alcohol. 
Gms.  NH4Br 
per  100  Grams. 

Solution. 


Alcohol. 

a. 97  3.06 
3.12  3.22 
9.50      10.50 

100  cc.  ethyl  alcohol  of  du 
sat.  sol.  s  0.8848. 


In  Methyl  Alcohol 
Gms  NH«Br 
per  xo»  Grams. 

Solution 


•  •  •  • 


ZI.I 


•  •  •  • 


Alcohol. 


"S 


7S9  dp.  I 
Gms.  NH^r 
per  100  Gnum 

Ether. 

0.123 


0.8352  dissolve  7.8  grams  NH4Br  at  15",  du 

(Greenish,  19 

I    100  CC.  anhydrous  hydrazine  dissolve  no  gms.  NH4Br  at  room  temp,  w 

evolution  of  ammonia.  (Welsh  and  Brodenon,  19 
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AMMONITJM  BBOMIDS 


SauBaiTY  OF  Ammonium  Bromide  at  25"  in  Mixtures  of: 


Metbyl  and  Ethyl 
Alcohols. 


(Here  aad  Kuhn,  1908.) 

Propyl  and  Methyl 
Alcohols. 


Propyl  and  Ethyl 
Alcohols. 


noGoi     SatSoL 


4.37 
10.40 

41  02 
80.69 

84-77 
91.25 

100 


0.8065 
0.8083 

0.8II7 
0.8252 
0.8501 

0.8508 

0.8551 

0.8605 


Gms. 
N&Br 
per  100 
cc.  Sat. 

Sol. 

2 
2 


3 
5 


55 

99 
21 

06 
8.13 
8.47 
9-34 
9.83 


Gim. 
C1H7OH  per     </  V  of 
100  Gms.       Sat.  Sol. 
S<^vent. 

O 
II. II 
23.8 
65.2 
91.8 

93-75 
100 


0.8605 
0.8524 
0.8426 
0.8184 
0.8097 
0.8089 
0.8059 


Gms. 
NHiBr 
per  100 
cc.  S^. 

SoL 

9.83 

8.51 
6.90 

3.08 
1.28 
1.25 

0-95 


Gms. 

OHjOH 
per  100 

Gms.  Sol- 
vent. 

O 

8.51 

17.85 
56.6 

88.6 
91.2 
95-2 
100 


</Vof 
Sat.  Sol. 


0.8065 
0.8062 
0.8052 
0.8048 

o . 8042 

0.8049 
0.8059 
0.8059 


■\ 

Gms. 

NHiBr 

perxoo 

cc.  Sat. 

Sol. 

2. 55 

2.51 

2.37 
1.63 

I. II 

1.05 
1.04 

0.95 


AMMONnJlf  Cadmium  BROMIDE  (NH4)CdBr,.iH,0. 

100  parts  water  dissolve  137  parts  of  the  salt;   100  parts  of  alcohol  dissolve 
i6i  parts  and  loo  parts  of  ether  dissolve  0.36  part.  (£der.  1876.) 

AMMONnJlf  Platinum  BROMIDE  (NHOsPtBr,. 
100  gms.  sat.  aqueous  solution  contain  0.59  gm.  salt  at  20*^.      (Halbersudt,  1884.) 

SoLcnuTT  OF  Tetra  Ethyl  ABSMONIUM  BROMIDE  N(QHi)4Br,  and  of 
Tbtea  Methyl  Ammonium  Bromide  N(CHs)4Br  in  Acetonitrilb. 

CWalden  — Z.  phys.  Ch.,  55,  712,  '06.) 

100  CC  sat.  solution  in  CHiCN  contain  9.59  gms.  N(CjH|)4Br  at  25®. 
100  cc  sat.  solution  in  CHiCN  contain  0.17  gm.  N(CHa)4Br  at  25  . 

SoLCBiLrrY  OF  Tetra  Ethyl  Ammonium  Brobcide  in  Water  and 

IN  Chloroform  at  25**. 

(Peddle  and  Turner,  1913.) 

100  gms  H|0  dissolve  279.5  gms.  N(CjH»)4Br. 
100  pns.  CHCU  dissolve  25.01  gms.  N(CtHf)4Br. 

^^tafor  the  distribution  of  propyl  benzyl  methyl  phenyl  ABSMONIUM 
JJOMUiE  between  water  and  chloroform  at  25**  are  given  by  Wedekind  and 
raschb(i9io). 

imiOMIUM  CARBONATE  (NH«),CO,. 
100  gms.    HiO   dissolve   25.4   gms.    ammonium   carbonate,    calculated   as 

wHuN'A  at  16  7**  d  of  sat.  sol.  —  1.095.  (Greenish  and  Smith.  1901.) 

100  gms.  of  carefully  purified  glycerol  dissolve  20  gms.  (NH4)iC0i  at  15*. 

(OaaendowtJci,  1907.) 

MKOMXUM  BIOARBOHATS  NH.HCO,. 

Solubility  in  Water. 


(Dibbits  — J.  pr.  Ch.  [a]  10^  417,  '74.) 


t*. 


NH^HCO^  per  100  Grmma. 
Soiiifion.         Water. 


0 

10.6 

II. 9 

5 

12. 1 

137 

10 

13  7 

IS -8 

«S 

IS  5 

18.3 

^      Grams  NHjNCOy  per  100 
Solution.         Water. 

20  17.4  21.0 

«S  »9  3        23.9 

30  ai.3        97.0 


ABSMONIUM  BICARBONATE 
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Solubility  op  ammonium  Bicarbonate  in  Aqueous  Solutic 
Ammonium  Chloride  Saturated  with  CO,. 


Xff»  t4 

Per  xooo  cc.  Solution 

• 

«W«>|      tM|./ 

Per  xooo 

>  Grams  HiO 

*•    iccSoL 

G.M. 

G.M. 

Cms. 

Cms. 

G.M. 

G.M. 

Gms. 

nh^. 

NHcHCXb.NH^. 

NU«HCO^ 

Nu«a. 

NH«HCO^  NH«CL  K 

0 

•   • 

•  •  • 

•  •  • 

•    •    • 

•  •  • 

0.0 

1.22 

0.0 

0     I. 

077 

4.41 

0.37 

23s -9 

29.2 

S-42 

0.46 

290.8 

IS     1 

064 

0.0 

2.12 

0.0 

167.2 

0.0 

2.36 

0.0 

IS     I 

063 

o-S 

1.84 

26.8 

145-2 

0.56 

2.06 

29.9 

>S    I 

062 

I.O 

1-59 

S3  5 

"55 

113 

1.80 

60.6 

IS    I 

.062 

1. 41 

1.42 

75-4 

1X2. 2 

1-59 

1.60 

85.1 

IS    I 

065 

1.89 

4.28 

100.8 

lOI.I 

2.18 

1.48 

116. 8 

'S    I 

069 

2.87 

0  99 

153 -3 

78.2 

3  42 

1. 18 

183.0 

'S    I 

076 

3  84 

0.79 

205.2 

62.5 

503 

098 

269.3 

IS    I 

.085 

4.82 

0.65 

257-9 

SI -4 

6.21 

0.84 

332 -5 

IS    I 

.085 

4-95 

0.62 

264.8 

48.9 

6.40 

0.81 

343-5 

30  ., 

»  •  • 

,  •  •  • 

•  •  • 

'•  •  • 

• .  • 

0.0 

3  42 

CO 

30 

•  •  • 

•  •  • 

\.  •  • 

•  •  • 

•  •  • 

7-4 

i-iS 

397  0 

Solubility  op  Ammonium  Bicarbonate  in  Aqueous  Solutk 
Sodium  Bicarbonate  Saturated  with  CO,. 

(PedoCieff.) 


Per  xooo  cc.  Solution. 


Per  xooo  Grains  HfO. 


\*. 

.  _«*  c^i     G.  M.       G.  M. 
1  cc  Sol.  NaHCOi.  NHiHCOj 

Gms. 

Gms. 

G.M. 

G.M. 

Gms. 

.  NaHCOb.  NH«HC0k.  NaHC0».  NH«HC0».  NaHCOi.  ^ 

0 

•••           •••         ••• 

•  •  • 

•  .  • 

00 

1-51 

0.0 

0 

1.072     0.53      1.28 

44.6 

IOI.4 

0.58 

1-39 

48.2 

IS 

Z.064     0.0        2.12 

0.0 

167.2 

0.0 

2.36 

0.0 

IS 

Z.09O     0.63      1.92 

52.5 

151-3 

0.71 

2.16 

59-2 

30 

•••           •••         ••• 

•  •  • 

•  •  • 

0.0 

3-42 

0.0 

30 

•   ••                       CO*                    ••• 

•  •  • 

•  •  • 

0.83 

2.91 

70.0 

Solubility  op  Ammonium  Bicarbonate  in  Aqueous  Solutions 

Ammonium  Nitrate. 

(Fedotieff  and  Roltunoff.  1914.) 


f. 

iofSat. 

Gms.  per  xoo 

Gms.  HiO. 

f. 

i  of  Sat. 

Gms.  per  xoo  Gn 

Sol. 

NHaNQb. 

NH4HC0^ 

Sol. 

NHiNO^       NI 

0 

0 

11.90 

IS 

1.242 

103.4           \ 

0 

1.265 

118 

4.52 

IS 

1.269 

128.9           \ 

15 

1.064 

0 

18.64 

IS 

1.302 

166.9           \ 

IS 

1. 113 

23.26 

12.91 

30 

•    •    • 

0             2( 

[I5 

1. 164 

49.82 

10 -33 

30 

•    •    • 

231.9        I- 
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AMMONIUM  BICABBONAn 


SoLOBiuiT  OF   Mixtures    op   Ammonium    Bicarbonate,    Sodium 

filCARBONATE,  AND  AMMONIUM  CHLORIDE  IN  WaTBR 

Saturated  with  COf 


Gnm  Mob.  per 
Giiit..HsO. 

NaHCXV  Naa. 

1000 

NH«d. 

Cms.  per  xooo  Cms.  HiO* 

Solid 
PliMe. 

NaHCO». 

NaQ. 

NH«Cl. 

0  M14 

0  59 

0.96 

4  93 

49.61 

56.16 

263.4 

a+b  +  C 

0  m8; 

0.12 

4  83 

3 

74 

10.09 

282.6 

146.7 

U 

15  1. 116 

0  93 

051 

6 

.38 

78.18 

29.84 

33^'^ 

n 

15  1.178 

018 

4  44 

3 

73 

1513 

259.8 

199.6 

tt 

15  1.151 

030 

3  09 

4 

S6 

25.22 

180. 8 

244  X 

a  +  c 

15  1138 

051 

1.68 

5 

45 

42.87 

98.28 

291.7 

« 

15  M12 

0  99 

0  35 

5 

65 

83.22 

20.47 

302.4 

a  +  b 

15  M08 

1. 07 

020 

S 

21 

89 -95 

11.70 

278.9 

It 

15  I  106 

112 

Oil 

4 

92 

94.14 

6.44 

263.4 

a 

15    MCI 

1.16 

014 

4 

00 

97-52 

8.19 

214. 1 

tt 

15  1090 

0  93 

0  95' 

3 

03 

78.18 

55  58 

108.6 

tt 

a-NaHCO^ 

ti 

b- 

-  NH,HCO„ 

c- 

NH«CL 

iMMOnUM  Uran)d  CARBONATE  2(NH4)tCQiUO|COk. 

(Ebelmen.) 

100  grams  Hfi  dissolve  5  grains  of  the  salt  at  15^. 


AlOIQinni  Lead  COBALTICYANIDS  NH«PbCo(CN)«.3HA 

(.Sdniler  —  Sitz.  Ber.  K.  Akad.  W.  (Berlin)  79.  ioa.) 

100  (runs  HiO  dissolve  12  grams  of  the  salt  at  I8^ 


AmiQIIIUM  PerCHLOBATE  NH«C104. 


r. 

0 
20 
40 
60 


Sp.Gr. 
Sat.SoL 

XOS9 
1.098 
1. 128 
1.158 


Solubility  in  Water. 

(CarVton,  1910.) 


Gms.  NH4a0« 

per  100  oc 

Sat.  Sol. 

11.56 
20.85 

30.58 
39-05 


f. 

Sp.  Gr. 
Sat.  Sol. 

Gna.  NH4CIO4 

per  xoocc 

Sat.  Sol. 

80 

I    193 

48.19 

00 

1. 216 

57  01 

07  b.  pt. 

1. 221 

59" 

lo  a  paper  by  Fhin  and  Gumming  (1915),  it  is  stated  that  ammonium  per- 

cilorate  is  "sparingly  soluble"  in  water  and  according  to  one  determination 

V 14-2*,  100  gms.  of  the  sat.  solution  was  found  to  contain  1.735  S^s-  NH4CIO4. 

't  >  probable  that  these  authors  have  misplaced  the  decimal  point.    This  ap- 

pon  mart  probable  since  a  determination  of  the  solubility  in  98.8  per  cent 

tth)*!  alcohol  at  25.2**  gave  1.96  gms.  NH4CIO4  per  lOO  gms.  sat.  solution,  and 

io  98 J  per  cent  alcohol  containing  0.2  per  cent  HCIO4  gave  1.97  gms.  per  100 

PBL  at.  solutioo. 


AMMONIUM  PerCHLORATE 
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Solubility  of  Ammonium  Perchloratb  and  Several  op  Its  Derivatht^^  ^ 

Water  at  15**.     (Hofnmnn.  HdbaldandQuoosdgn-ia).) 


Cms.  Salt  c 
xoo  Gms.  In 

NH«C104 

18.5 

CHJ^H,C104 

109.6 

(CH,),NH,C104 

208.7 

CsHsNHiClOi 

208.7 

(CtH!,),NHjC104 

150-9 

(CH,),NHC104 

19.9 

(CH,)4NC104 

0-5 

(C,H6)4NC104 

3-7 

Ctih{CHi)^ClO, 

17.9 

ICH,(CH,),NC104 

31 

C2Hs(CH,),NC104 

10.9 

C,H7(CH,),NC104 

iS-4 

C4H,(CH3);J^C104 

3-7 

C6Hu(CH,),NC104 

3.2. 

»3 


er  Gms. 

iO.  100  Q 

CH,(CA),NC104 

C»H7(C«H6),Na04 

(CH,),(CsH6)»NC104 

C,H,(CH,),NaOi 

BrC2H4(CH,),NC104 

BrCH,(CH5)sNC104 

(OH)C»H4(CE,),NC104 

(0H)CH,CH(0H)CH,(CH,),NC104  155 

NO,C,H4(CH,),NC104  »  - 

C,H&(CH,)jNC104  19^  - 

CH4(NH,C104)2  144.   - 

CjH4[(CH,),NC10 

cai,:(CH,),Nao 

Br,C,H3(CH,),NC104 

BrCsHs(CH  ),NC104 
Milbauer  (1912-13)  found  that  100  gms.  of  cold  HiO  dissolve  1. 126  em.  tt*:* 
methyl  ammonium  perchlorate   cCHi)«NCIO«  and   100  gms.  alcohol  dissc^' 
0.04  gm.  of  the  salt. 

AMMONIUM  CHLORIDE  NH4CI. 

Solubility  in  Water. 

(Mulder;  below  o°.  Meerburg  —  Z.  anorg.  Ch  37,  303.  1903.) 


I  - 

1  -    - 

2  - 
2  -    • 


Gms.  NH4CI  per  loo  Gms. 


Gms.  NH4CI  per  loo  Gmi. 


»  . 

Solution. 

Water. 

-IS 

19.7 

245 

—  10  9 

20.3 

255 

-5-7 

21  .7 

27.7 

0 

22.7 

29.4 

+  S 

23  8 

31    2 

10 

24.9 

33   3 

IS 

26.0 

35-2 

20 

27.1 

37-2 

2S 

28.2 

39  3 

30 

29  3 

41.4 

ii  . 

Scdution. 

Water. 

40 

31 -4 

45-8 

50 

33  5 

50  4 

60 

35-6 

55  2 

70 

•17.6 

60   2 

80 

39-6 

65.6 

90 

41.6 

71-3 

100 

43-6 

77  3 

110 

45  6 

83  8 

115.6 

46. 6 

87 -3 

Density  of  saturated  solution  at  o**  =  1.088,  at  IK**  =  1.077,  at  19**  =  1.075. 
Eutectic,  Ice  +  NH4CI  =  —  16**  and  19.5  gms.  NH4CI  per  100  gms.  sat.  sol. 
100  gms.  HjO  dissolve  31.25  gms.  NH4CI  at  3.5**,  38.5  gms.  at  25®  and  49.^ 

gms.  at  50^.  (Biltz  and  Marcus,  i^iip 

Data  for  the  solubility  of  ammonium  chloride  in  water  at  o^  under  pressures 
up  to  500  atmospheres  are  given  by  Stackelberg,  1896. 

Solubility  of  Ammonium  Chloride  in  Aqueous  Ammonium  Bicarbonate  So- 
lutions Saturated  with  COt.    (Fedotieff— z.  Pi^ys.  Ch.  49, 169, 1904.) 


Wt  of 
xcc  Sol. 

Per  1000  cc.  Solution. 

ler  1000  \ 

Ijms.  i«sv> 

>. 

%\ 

G.M.        G.  M.        Gm«.        Gms? " 
NH«HCOs.  NH4CI.  NH4liCOs.  NH«C1. 

G.  M.        G.  M. 

NH«HC(V  NH4a. 

Gms. 
NU«Ha 

Gms. 
i.  NH«CL 

0 

1.069 

CO      460      0.0    246.1 

oc      5.57 

CO 

298.0 

0 

IS 
IS 

30 

1.077 
1.077 
1.085 

•  •  • 

0.37     4-41     29.2     235.9 

0.0        5.29        00      283.1 
0.62      4.95      48.9      2648 

•••          •••          .••           ... 

046    5  42 

00        6.64 
081      6.40 
00        7.78 

36.0 
0.0 

64.2 
00 

290. 8 
355  0 
343  5 

416.4 

30 

•  •  • 

•••         •••          •••           ••« 

1.15      7.40 

91.0 
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AMMONIUM  CBLO&IDX 


Solubility  in  Aqubous  Ammonia  Solutions  at  o^ 

(Engel  —  Bull.  see.  chim.  I3]  6^  i7t  1891 .) 


C    ^•.    _* 

Millignifn  Molrnilm 

Grama  per  xoo  gc. 

sp<Gr.af 

?iiL^;ii. 

per  10  cc.  Solutioo. 
'nh>            NH«CI. 

Soludoo. 

KH4OH. 

NH«a. 

1.067 

S-37 

45-8 

092 

24.52 

1.054 

12.02 

45  5 

2.05 

24.35 

1031 

38  0 

445 

6.48 

23.82 

1. 025 

47  0 

44.0 

8.02 

23   56 

I  017 

54-5 

43  63 

9  30 

23 -35 

0993 

800 

43" 

13.66 

23.09 

0.992 

90. 0 

44.0 

15-36 

23-56 

0983 

95  5 

44.37 

16.29 

23 -75 

0  9S3 

130  0 

49-75 

22.18 

26.63 

0931 

169.7s 

600 

28.97 

3a  14 

SauwUTY  OF 

NH4CI  IN 

Aqueous  Ammonia  Solutions 

AT  17.5 

(Strfimholm, 

1908.) 

Normality  Equiv.  per  Liter. 

Cms. 

per  xooo  cc.  Solution. 

NH«  NU4CI.  NHj.  NH4CI. 

o  5.435  o  290.8 

0.15       5.420  2.5s       290 

4.76       5.082  81  271.9 

Solubilities  op  Mixtures  op  Ammonium  Chloride  and  Other  Salts 

IN  Water. 

(ROdorff,  Kanten,  Mulder.) 

Both  salts  present  in  solid  phases 


t\ 


Grams  per  too  Grams  HsO. 


195  29  2NH,Cl+i74.oNH^O,    R 


21.5  a6.8 
»o  33.8 

»^5  39  a 
150  38.9 

wo   30.4 


+  46  5(NH,)^0,R 

+  ii.6BaCl3         R 

+  i7.oBa(NOJ,  K 

+  16.9  KCl  R 

+  19. 1  KQ  R 


b  pt. 
14.8 

18  5 
14.0 

18.7 

18.7 


Grams  per  xoo  Grams  HfO. 


67.7NH4CI+21.9KCI  M 
38.8  "  +34.2KNO,K 
398     "     +38.6KNO,K 

36.8  "     +i4.iK,S04R 

37.9  "  +i3-3KaS04K 
22.9      "     +23.9NaCl    R 


wnflmy  op  Ammonium  Chloride  in  Aqueous  Solutions  of  Ammonium 

Sulfate  at  30". 

(Wibaut,  1909;  Schreinemakers.  1910.) 

Gms.  per  100  Gms.  Sat.  Sol. 


^Pwioo  Gms.  Sat.  Sol 


0 

s 

10 

20 


NH,a. 

29. 5 
28.5 

25.7 

23.2 

20.2 


Solid  Pha.se. 


NH4CI 

« 


« 


u 


€t 


NH^CI. 
18.3 

13.2 
8.5 
2.8 


Solid  Phase. 


NH4C1+(NH4),S04 
(NH4),S04 


(NHJiSO*. 
25 
30 

35 

40 
42 

SOLCMLITT  OF   MIXTURES  OF  AMMONIUM  CHLORIDE  AND  COBALT  CHLORIDE 

IN  Water  at  25". 

(Foo»e.  191 2.) 
Gms  per  xoo  Gms.  Solid  Residue 


^  pw  100  G 


17.90 

'3.S9 

«-75 

745 
7.63 


m.  Sat.  Sol. 

CoCW-  " 

15   63 

25    19 
3428 

35  24 
54.61 


NH4CL 


83 

35 

34 

7 


01 
12 
02 

07 


CoO,. 

3.2 

13.52 
50.66 

49.64 

55.27 


HA 


Solid  Phase. 


Mixed  ciystals  of 

3.47  f     NH4CI+C0CI2. 
14.22  J     2H2O 
16.31  i  Mixed  crystals + 
37.66  I     C0CI1.6H1O 
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Solubility  op  Ammonium  Chloridb  in  Aqubous  Hydrochloric  At 

Results  at  O^     (Ensd.  1888.)  Results  at  25^  (AnnftvongaiidEyie. 

Sp.Gr.ofSat.         Cms,  per  too  cc  aat.  sd.  Gms.  HOper  4I§  Gmt.  N 

SoL  HCL  NH^Cr.  xooGms.]^.        Sat.l5oL     looGms. 

1.076     o       24.61      o      1.080    28 
1.069     1*^5     23.16      0.91    1*079    27 

1.070  1.99  21.78  1.82  1.082  26 

I  073  3-93  193^              3-65         1.083          24 

1.078  7.74  14.54             18.25         1.099          " 

1. 106  19.18  5.78 

1. 114  22.07  4*^7 

Solubility  of  Mixturb  of  Ammonium  Chloridb  and  Lbad  Chlor 

Watbr  at  Sbvbral  Tbmpbraturbs. 

(At  17*.  50"  and  loo*  Demaaaieux  (1913)  at  25*  Foote  and  Levy,  1907.) 

At  17".  At  25".  At  50".  At  100°.  Sol 

Gnu. per  100 Gms. Sol.    Gms. per  100 Gms. Sol.  Gms. per  100 Gms. Scd.  Gms.periooGms.Sol.     jj 


•'PbCW. 

NH«a 

PbCI,. 

NH«a 

PbCW. 

NHiQ. 

'PbCI,. 

NH4a. 

0.30 

27.03 

.    •   • 

•   •   • 

0.32 

34  14 

1. 61 

43.42  NH 

0.52 

26.68 

... 

... 

2.65 

33  62 

4.21 

42.91      " 

0.64 

26.49 

1.20 

28.15 

396 

33  56 

•  •  • 

•    .    a 

•  •  • 

•   .    . 

... 

•   •   • 

•  •  • 

• .  • 

9.26 

41.90            " 

•  •  • 

•   .   . 

•   .   • 

•  •  • 

•  •  • 

•  •  • 

9.88 

40.22          t.I 

•  •  • 

•   •   • 

•  .   • 

... 

•  •  ■ 

... 

11.60 

38.32             " 

•  •  • 

... 

•    .    • 

•    •   . 

•    a    a 

•    a    a 

12.67 

37.62             " 

0.34 

22.32 

0.93 

27-45 

331 

31.90 

11.40 

36.29     xa 

0.098 

12.36 

0-3S 

21-59 

1.76 

27.16 

8.32 

32.64      " 

o.o7fi 

4.93 

0.29 

17.97 

0.71 

19.42 

4.54 

26.08      " 

0.078 

423 

O.II 

10.25 

0.49 

12.45 

1.98 

13.12      " 

0.076 

3  48 

0.03 

2.77 

0.48 

4.86 

1.76 

8.59      " 

0.16 

1-43 

•    •    • 

•    •    • 

0.67 

1-45 

1.85 

S-33      J 

0.21 

0.96 

•    •    • 

•    •   • 

1.08 

0.51 

2.02 

1.32 

0.89 

0 

•   •    • 

•    •    • 

1.69 

0 

3  10 

0 

1.2  -  NH4C1.2(PbCl,),  2.1 

-  2NH4Cl.PbCli 

u 

The  following  additional  data  for  the  above  system  at  22^  are  given  by 

sted  (1909). 

• 

Gm.  Equh 

r.   Gm.  Equiv.  Pbdi 

Gm.  Equiv. 

Gm.  Eqwv. 

PbOt 

NHiDpei 

r        pet  100  Gms. 

SoUd  Phase.          NH4CI  per 

per  xoo  Gms.           Solid 

100  Gms.  H^.         Sat. 

Sol. 

100  i 

jms.  HA 

Sat.  Sol. 

0 

7-49 

Xio"» 

PbCI, 

0. 

8 

0. 837X10"*      aPbC 

O.I 

3.10 

X10-* 

•( 

I 

O.758X 

10"* 

0.2 

i.9i6Xio~* 

(t 

2 

0.695X10"* 

0.4 

i.348Xio~* 

<( 

3 

O.968X1O"*         " 

0.5 

1.263 

Xio"* 

« 

4 

1. 502X10"* 

o.SS 

1. 189X10"* 

aPbClt-NHiQ        5 

2.338X 

lO"* 

[0.6 

1.092 

Xio"* 

ti 

6 

3.580X 

lO"*         " 

0.7 

0.956X10"* 

« 

7- 

29  sat. 

6.46  Xio"* 

The  two  curves  intersect  at  0.52  normal  NH4CI. 
Solubility  of  Mixtures  op  Ammonium  Chloride  and  Magnbsium  Chl 

IN  Water.     (Riltz  and  Marcus,  191 1.) 

^    Gms.periooGms.Sat.Sol.      «,..„.  a«    Gm«.periooGm».Siit.Sol. 

^'      '    w  ^.      *    >,.w^   >        Solid  Phase.  t*.     »    ^.  -. — '  .-„  _.     >      Solui  F 

MgClt.        NH«a.  MgCI,.      NH^CI. 

3.5    21.41      5.93  NH.a+M«cu.6H^       35  34.43    009  ^»^ 

25    20.95    8.78        "  25    3541   0.09   " 

50    20.84   12.46        -         50   36.92   C.I5   •• 
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Soujnun  or  Mixturbs  of  Ammonium  and  Mangambsb  CBLORiDBSf  uf 

Water  at  25*. 

CFoote  and  Saxton,  19x4.) 


QB.p«ieoGai.SiitSoL 


KBja 

2397 
22. 94 

21.44 
21.18 

20.10 
19.70 

19-75 
19.67 


MaCW. 

7-97 

9.6s 

12.31 

13.38 

IS  19 

15-92 
16.02 

15-47 


SoUdPhue. 


Gms.  per  xoo  Cms.  Sat.  Sol. 


CI  iHJuffi  ciyitsls 


a  and  fi  Buxed 


NH«a. 

17.09 

IS  OS 

13  17 

91S 

S-90 

3-77 

2.98 
2.94 


MnCl^ 

18.76] 

22.44 

24.52 
29.24 

34.78 
39.48 


Solid 


$  mixed  ayatak  or 
double  lalt  aNHcQ. 
Mna|.aIW> 


43.71 1    aNILCl 
43-44/       '^**" 


MnCL-aH/) 
nCl^aHi0 


a  miied  crystals  consist  of  NH4Q  with  vaiying  amounts  of  MnCls.2HsO; 
d  mind  oyttals  consist  of  the  double  salt  2NH4Cl.MnCIs.2HsO  with  excess  of 

Thii  case  represents  a  very  rare  type  of  solid  solution  "in  which  a  single  salt 
aid  a  double  salt  are  each  capable  of  taking  up  very  considerable  quantities  of 
tbe  other  to  form  homogeneous  mixed  crystals. 


^Q^^UBUUM  Of    THE    STSTBM    AMMONIUM    CHLORIDE,    MERCURIC    CHLORIDE, 

Water  at  30*. 

(Meerbuzg,  1908.) 


^  Ptr  100  Graft.  Sat.  SoL 


0 
22.80 

42.45 
50.05 

5308 

58.90 

56.38 

55.58 
57.01 

56.26 


NH,a. 

29.50 

26.91 

25-05 
24.79 

22.77 
20.02 
18.50 
16.82 

14.12 

13  04 


Solid 


NH«a 


M 


x.a.x 


x.a.i 


+1.X.1 


x.x.x 


j.a.x 


jfiM.  per  xoo  Gn 

as.  Sat.  ;y>l. 

Solid 

HgO,. 

NH«a. 

Phaae. 

57.05 

9.92 

3.a.x 

58.65 

9.20 

"  +9.a 

•51.83 

8.76 

9.* 

♦46 

7-52 

(( 

•35.60 

S-26 

ii 

32.90 

5  06 

•• 

29.65 

362 

"  +HgCl. 

40.12 

5-13 

HgO, 

21 

2.29 

<t 

7-67 

0 

«( 

HgCl,.NH4Cl.H,0; 
9HgCl,.2NH4Cl. 

la  these  aohitiott*  a  to  3  wedu  were  required  for  attainment  of  equilibrium. 


I.2.I  «  HgCli.2NH4Cl.H,0:  i.i.i 
3^.1  -  3HgClf.2NH4Cl.H1O;   9.2 


^<>LCBiLiTT  OF  Mixtures  of  Ammonium  and  Nickel  Chlorides  in  Water 


C»perioo 

26.07 
22.27 
20.68 

17.43 
11.22 

10.21 

9.16 


GPMb  Sat.  SoL 

'        NiCl,. 

3-10 

8.04 

10.32 

15.01 

26.93 

30.56 
35.70J 


AT  25'. 
(Foote,  i9xa.) 


Solid 


Mixed  cnrHals  of 
NILClaiid 
Nia^aHi0 


Gms.  per  xoo  Gms.  Sat.  Sol. 


NH4a. 

7.98 

8.07 

8.23 

8.17 

7.51 
306 

O 


NiCl,. 


37 

41] 

37 

73 

37 

45 

37. 

.64 

37 

.19 

37 

.98 

37 

S3) 

Solid  Phase. 


Mixed  cfystabaad 
Nia^£BdO 


NiCl|.6HiO 
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Solubility  op  Mixtures  op  Potassium  Chloride  and  Am 

Chloride  in  Water  at  25°. 

(Peek  — Z.  KrysL  Min.  a8»  35^  '97-) 


Grains  per  Liter 
Solution. 

Mol.  per  cent                  . 
in  Solution. 

5p.  Gr.  of 
Solutioos. 

Mol.  per 
SolidP 

'NH^a. 

Kd. 

NHiQ. 

KQ." 

KH^. 

COO 

3"-3 

0.00 

100. 0             ] 

[.1807 

0.0 

IC 

22.81 

293 -3 

9.41 

90.59          ] 

[.1716 

1. 21 

35-39 

278.7 

15.04 

84.96           ] 

[.1678 

2. II 

89.17 

273.2 

34-26 

65.74          3 

[.I59I 

6.18 

127.8 

234.6 

46.59 

53-44        ^ 

t.1493 

8.90 

147-2 

204.2 

51   63 

48.37        J 

[.1461 

10.53 

197-3 

157-7 

63   56 

36-44        3 

C.I39I 

17.86 

h 

232-5 

116. 8 

73-49 

26.51        ] 

t.1326 

60.20 

244-5 

123.0 

73-48 

26.52        ] 

t.1329 

76.88 

2 

261.9 

III.O 

79.10 

20. 90        ] 

C.I24S 

97  S* 

259.0 

102.2 

82.14 

17.86        ] 

[.I2I2 

97-79 

278.6 

S3  16 

87.96 

12.04        1 

[.1009 

98.85 

320.7 

31  24 

93-45 

6-55        3 

[.0912 

99-33 

273  s 

0.00 

xoo.oo 

o-oo       ] 

C.O768 

200.0 

The  following  additional  data  for  the  above  system  are  given  by  \ 
Marcus  (1911).  The  results  show  that  NH4CI  +  KCl  form  a  series 
crystals  broken  by  a  gap  which  extends  between  about  20  and  98  mol. 
NH4CI  in  the  crystals. 


Composition 

of  Sat.  Solution. 

Composition  of  S 

Gnis.  oer 

100  Gms. 
Sol. 

Mols.  per  1000  Mols. 

Gms.  per  too  Gms. 
Crystals 

NH4CI. 

KCl. 

NHiCl. 

KCl.' 

NH4CI. 

KCl.' 

5-13 

22.29 

23.8 

74-2 

I. 21 

98.79 

7 

20.40 

32.5 

67-9 

2.22 

97.78 

II 

18.04 

52.2 

61.4 

4 

96 

13-73 

16. II 

65-9 

55-5 

5-89 

94.11 

15-46 

14.53 

74-4 

50.2 

7.24 

92.76 

19-54 

12.16 

96.3 

43 

11.20 

88.80 

22.04 

10.49 

109 

37-4 

16.90 

83.10 

21.68 

10.40 

109 

37-4 

26.04 

73  96 

21-95 

10.48 

109 

37-4 

97.60 

2.40 

24.30 

6.48 

118. 2 

22.6 

98.28 

1.72 

These  authors  also  give  data  for  the  ammonium  chloride  cam( 
potassium  chloride  camellite  diagram  at  25^. 

Solubility  of  Mixtures  of  Ammonium  and  Potassium  Chlorides  i 

AT  25^  65**  AND  90". 

(Uyeda,  191a.) 

The  results  as  presented  by  Uyeda  show  the  percentage  compositi 
dissolved  mixture  and  of  the  undissolved  residue  in  the  several  casej 
the  quantity  of  salts  dissolved.  Mixed  crystals  were  formed  over  certj 
of  concentration  at  each  temperature. 

Data  for  the  cryohydric  temperatures  and  composition  of  the  satun 
tions  of  mixtures  of  the  chlorides,  nitrates  and  sulfates  of  ammoniu 
sium  and  sodium  are  given  by  Mazatto  (1891). 
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SOLUBIUTT   OF    AMMONIUM     ChLORIDB  IN     AQUEOUS     SOLUTIONS     Or 

Sodium  Chloride  Saturated  with  CO,. 

(Fedotieff.) 

Per  looo  cc  Solution.  Per  looo  Cms.  HjO. 

,-_'cj        G.  M.       G.  M.         Gms.        Gms.  G.  M.        G.  M.        Gins.          Gms. 

ICC50L       jj^Q       NH4a.        NaCl.      NH4CI.  NaO.       NH«a.      NaQ.       NH«a. 

0   1069      0.0      4.60        0.0    246.1  0.0      5.57        0.0    298.0 

O     I  1S5        4.04      2.26      236.5      121  .0  4.89      2.73      286.4      146. 1 

15    1077      00      5. 29        00    283.1  00      6.64        00    355-0 

15  1097     0.81    4.71     47.5    252.1  1.02    5.91     59.8   316.4 

15    1. 120      1.68    4.13      98.0    221.7  2.09    5.18     122.4    277.0 

15    I  153      2.87    3.38    168.0    180. 7  3.57    4.20    208.9    224.7 

IS    1^75      3-65     2.98    213.5     159-4  4-55    372    266.8    198.8 

...       ...        ...         ...  O'O      7*7^        O'O    416.4 

i^      330    3-70     193  o     19S0  4  26     4.77     249.0     255.4 

•  •         ...       ...        ...         ...  0.0      9*^3        O'O    483*7 

...       ...        ...         ...  4.0      6.02     233.9    322*1 


30 
30 
45 
4S 


Sow^BiLin  OP  Ammonium  Chloride  in  Aqueous  Ethyl  Alcohol  at  15**  and 

at  30**. 

dm.  CtHiOH  per        ^"**  ^^Cl  per  loo  Gms.  Solvent  at: 

100  Gms.  Solvent.        '         .  -  '  .  ^ 

IS  .  30*. 

o  35-2  404 

20  25  29.7 

40  16.8  19 

60  9.5  II. I 

80  4  S'3 

923  13 

100  0.6 

Results  at  i5«  by  interpolation  from  Gerardin  (1865),  Greenish  (1900)  and 
*Bnr>-n  (1892).     Those  at  30**  from  Bathrick  (1896). 
'a>pns.  absolute  methyl  alcohol  dissolve  3.35  gms.  NH4CI  at  19**. 

'a>gnii98%  methyl  alcohol  dissolve  3.52  gms.  NH4CI  at  19.5^  ^**'®™^'  '^''^ 

(deBniyn,  189a.) 

SoLiBiLnT  OF  Ammonium  Chloride  in  Mixtures  of  Several  Alcohols 

with  Water. 

Wnnstmog.  Eyre,  Hussey  and  Paddington  (1907);  and  Armstrong  and  Eyre  (1910-11.) 

Gm.  Mob.  A!-               Gms.  NH4CI  per  100  Gms.  ^at.  Solution  in: 
r.        coboi  per  1000      / *- 


Gms.  HjO.  Aq.  CH/)H.  Aq.  CtH»0H. 

00  23  23 

0              0.25  22.8  22.6 

0               0.50  22.6  22.2 

0               I  22.1  21.5 

0          3  20.5  19 

25           o  28.3  28.13(1.0805) 

25               0.25  28.1  28          (1.0780) 

25               0.50  27.9  27.6     (1.0753) 

25                I  27.6  27           (1.0704) 

25           3  26.1  26.5    (1.0528) 

25           5  •••  22.6    (1.0376) 
(Tigiires  in  parentheses  show  Sp.  Or.  of  sat.  sols.) 


Aq.  C5H7OH. 

23 

22 

•7 

22 

3 

21 

.1 

•  • 
28 

• 

3 

28. 

I 

27 

5 

26. 

6 
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Solubility  of  Ammonium 


Chloride  in  Sbvbral  Alcohol  Mixturbs 

(Hen  and  Kuhn,  1908.) 


In  Methvl  and  Ethyl 
Alcohol. 

In  Methyl  and  Propyl 
Alcohol. 

In  Propyl  and . 
Alcohol. 

Cim.CH|OH 

per  xoo  Cms. 

Solvent. 

Gms.  NH«a  per 

100  Gms.  Sat. 

Solutkm. 

GW  C»HK)H     Gms.  NH4a  per 

per  100  Gms.        xoo  Gms.  Sat. 

Solvent.               Solution. 

0ms.  CaHiOH       Gm 
per  100  Gms.       oer 
Solvent.           Sat. 

0 

0.53 

0                    2.76 

0 

ID 

0.67 

10                    2.33 

ID 

20 

0.80 

20                     1.90 

20 

30 
40 

0.98 
1. 18 

30                     1.58 
40                     I . 26 

30 
40 

SO 
60 

1.40 

1.6s 

SO               1.03 
60               0.82 

SO 
60 

70 
80 

1.92 
2.18 

70               0.60 
80               0.41 

70 
80 

90 

2.48 

90               0.30 

90                     < 

100 

2.76 

100               0.18 

100                     < 

Solubility  of  Ammonium  Chloride  in  Aqueous  Glycerol  Solutk 

IN  Aqueous  Acetone  Solutions  at  25®. 

(Hers  and  Knoch — Z.  anorg.  Chem.  45t  363,  267.  'os-) 


In  Aqueous  GlyceroL 

(Sp.  Gr.  ol  Glycerine  x.355.  Impurity  about  i.5%*) 


Wt.% 
Glycerine. 

o. 

13.28 
25.98 

45  36 

54-23 

83  84 

10000 


NH4CI  per  xoo  cc. 
Solutic 


lution. 


Milliroob. 
585    I 

544-6 
502.9 

434-4 

403.5 
291.4 
228.4 


Grams. 

31    32 
29.16 

26.93 

23.26 

21  .60 

15.60 

12.23 


Sp.  Or. 


I 
I 
I 
I 
I 
I 
I 


0793 
0947 
II27 

1452 
1606 

2225 

2617 


Vol.  % 
Aoetooe. 

O 
10 
20 

30 
40 

*46.5 

♦85-7 

90 


in  Aqueous  / 

NH«C!  per  xoo  oc 
S  1  tioo. 

MilUmolsT    Grams. 


L 

U 


58s  I 
534 -I 
464.6 

396.7 

328.5 
283.7 

18.9 
9  4 


31 
28 

24 
21 

17 

15 
I 

o 


32 

50 

87 

23 

59 

19 
01 

SO 


*  Between  these  two  concentratioDS  of  acetane*  the  solution  separates  into  two  layers, 
lower  layer,  U  indicates  upper  layer. 

100  CC.  anhydrous  hydrazine  dissolve  75  gms.  NH4CI  at  room  ter 

evolution  of  ammonia.  (Welsh  and  Brodei 

Solubility  of   Tetra  Eth\x  AMMONIUM  CHLORIDE  N(CsHft) 
ALSO  OF  Tetra  Methyl  Ammonium  Chloride  N(CHa)4Cl  in  Acetoi 

100  cc.  sat.  solution  in  CHsCN  contain  29.31  gms.  N(CiHft)4Cl  at  25®. 
too  CC.  sat.  solution  in  CHiCN  contain  0.265  ?™3-  N(CHj)4Cl  at  25  . 

(W'alden — Z  physDc.  Chem.  55,  712.  '06.) 

Solubility  of  Tetra  Ethyl  Ammonium  Chloride  in  Water  an 

Chloroform. 

(Peddle  and  Turner,  19 13.) 

100  gms.  HtO  dissolve  141. o  gms.  N(C2Hs)4Cl  at  25^ 
100  gms.  CHCU  dissolve  8.24  gms.  N(CiH»)4Cl  at  25®. 

Solubility   of    Dimethyl  AMMONIUM   CHLORIDE  in  Water 

Chloroform. 

(Hantzsch,  1902.) 

100  gms.  HsO  dissolve  208  gms.  of  the  salt. 

100  gms.  CHCU  dissolve  26.9  gms.  of  the  salt  (temp,  not  stated  in  ab 
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UMOnUM   CHROMATIS. 


Solubility  in  Water  at  30®. 

(Sdudnemaker  —  Z.  physic.  Chem.  55,  89.  '06.) 


CampoaAan  in  Wt.  per  cent  of: 

nr * * 

^  Tbe  Sobtka.  The  Residue. 

9^     %NHs.    %CrOs.    %NHa. 

^933 


9966 

'^973 
"S3 

2709 

26. 19 

2599 

50.16 

38.89 

42  44 
4408 

S2  91 
S456 

5657 
58.87 

62.48 

63.60 

63.66 

6294 
62. 28 


22  35 

16  53 
8.20 

6  37 
6.87 

5.70 
5.10 

3.50 
3.10 

3.15 
2.27 

I. II 

1.03 

0.97 

0.65 

0.46 

0.40 

041 

021 

0.0 


47 

38 
48 

47 
41 

• 

61 

59 
54 
60 

63 

65 
69 

71 
73 
71 


59    20.44 


03 
02 

38 
56 

08 
72 

90 

88 

07 

70 

74 

93 
68 

47 


12.15 
12.01 

8.81 
7  58 

•  •  • 

8.80 

6.75 
4.14 

3.09 
3.09 
2.95 
3.24 
3  10 
1. 18 
2.07 


Solid  Phase. 

(NH.),CrO« 

« 
it 
t€ 

(NH0,CrO«+  (NH0.Cr,O, 
(NH.).Cr,0, 

<( 
ti 
U 

(NH0,Cr.O,+  (NH0.Cr,O,. 
(NH4),Cr,0„ 

(NH«),Cr,0..+  (NH«)/>40„ 
(NHJ^r^O, 

« 
It 

(NH4),Cr40i,+  CrO, 

CrO. 
CrOi 


toopns.  of  the  sat.  aq.  solution  contain  28.80  gms.CNHOjCrO*  at  30®. 
100  gms.  of  the  sat.  aq.  solution  contain  32.05  gms.  (NHJjCrjOyat  .^o®. 

^nORIUM  CITRATES. 

Solubility  in  Aqueous  Solutions  of  Citric  Acid  at  3o'. 

(van  Itallie,  1908.) 

(Data  read  from  curve  plotted  from  original  results.) 

Cw.pCTiooGfla.S,t.Sol. 

68 
72 

IS 
70 

65 
60 

ss 
52 
50 

49-2 
50 
Composition  of  the  solid  phases  determined  by  "  Rest  Method." 

(Schreinemakers,  Z.  anorg.  Ch.  37, 107.) 

UOfOHIUM  CALCIUM  FERROCYANIDE. 

100  gms.  sat.  aqueous  solution  contain  0.258  gm.  (NH4)tCaFe(CN)6  at  16". 
(Brown.) 

HMOinUM  FLUOBORIDE  NH«3BF,. 

100  parts  of  water  dissolve  25  parts  salt  at  iG*",  and  about  97  parts  at  b.  pt.' 

(Stelba  —  Chem.  Techn.  Cent.  Anz.  7,  459  ) 


NH,. 

Solid  Phase.             ^ 

C,HA. 

NH,. 

Solid  Pbm. 

0 

C^a/hBfi 

..53 

75 

CtHAJIHi 

0.5 

u 

56 

8.2 

M 

1-3 

u 

591 

8-5 

C»HANH4+CJIA(NH«), 

23  * 

CJIA.HjO+CJIA-NH, 

54 

8.5 

CA0,(NH4)i 

2.4 

CtHAJra* 

SO 

7-9 

4< 

2-5 

tt 

45-8 

8.4 

U 

2.7 

u 

47 

II. I 

M 

2.8 
2.8 

a 

M 

50 
54-5 

12.9 
145 

'•^^ii^ 

3.6 

M 

52 

15 

C,HiOi(NH4),.?HiO 

5-1 

U 

50 

16 

«< 

6.2 

M 

48.4 

17.9 

M 

AMMONIUM  FORBftATC 
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AMMONIUM  FORMATE  HCOONH4,  and  also  Ammonium  Acid  Format^* 

Solubility  in  Water. 

(Groscbufi  —  Bcr.  36,  43SX.  '03.) 


Cm 

s.HCOOm 

[4  per  TOO  Gi 

ns.     SoUd 
^     Phase. 

^^     Oris,  per  xoo  ( 

jms.  bolut 

K>n.         Solid 

1 .     ^ 

Solutioo. 

Water. 

•       HCOONH,. 

HCOOH. 

""          Pliaae- 

•20 

41.9 

72 

HCOONH4 

-    6.5      46.7 

34.1 

HCOONH«.HOOO^ 

0 

V^-^ 

102 

<t 

+  i.S    49-6 

36.2 

44 

20 

58-9 

143 

41 

6           l^'l 

37.4 

44 

40 

67.1 

204 

44 

8.5      52.1 

38 

(4 

60 

75-7 

3" 

44 

-  7        49-6 

36.2 

HCOONH«labiL 

80 

84.2 

531 

M 

+  13        S3 

38.6 

lUbil- 

116  m. 

pt. 

29        55-8 
39        57-8 

40.7 
42.2 

44               u 

%0  (xee  idmioa 

Solubility  of  Ammonium  Formate  in  Formic  Acid  Solutions. 

(Groschuff.) 

30  grams  of  HCC)ONH4  dissolved  in  weighed  amounts  of  anhydrous  UxtsS^ 
acid  and  cooled  to  the  point  at  which  a  solid  phase  separated. 


f. 


Gins.  G.  M. 

HCOONHi    HCOONIL       Solid 
per  100  Gms.  per  100  G.  M.     Phase. 
Solution.       HCOOH. 


f. 


Gms.  G.  M. 

HCOONH4.    HCOONH^ 

per  100  Gms.  per  100  G.M. 

Solution.       HCOOH. 


SoBd 


-  3         3S-3 
+  8.5     40.6 

21.5     SO 

39-9     ^HCOOH*-       "            SO 
49-9           "             39          'S7.8 
73              "             78           73.1 

Il6m.pt  100 

73     HCOONHi  kbiL  ? 
100            "        ataliil- 

199            "            •* 

00              «            •• 

100  gms.  95% 

Formic  Acid  dissolve  6.2  gms.  HCOONHi 

at  21^     (Aschan,  19x5^ 

AMMONIUM  lODATE  NH4IO,. 

Solubility  in  Aqueous  Iodic  Acid  at  30'. 

(Meerburg.  1905.) 


Gms.  per  100  Gms.  Sat.  Sol. 


HIO,. 
O 

2.54 
4.S2 

6.S7 


NH410,. 
4.20 

3.89 
3.83 
1.94 


Solid  Phase. 
NH4lO» 

"+NH4lO,.2H10, 
NH«I0».2HI0, 


Gms.  ixr  100  Gms.  Sat.  5)ol. 


HIO,. 

24 

44-43 

76.3s 
76.70 


NHiIQ,. 
0.62 

0.39 
0.31 
O 


AMMONIUM  PerlODATE  NH4IO4. 

100  gms.  HaO  dissolve  2.7  gms.  salt  at  16®,  i^^  =  1.078. 

AMMONIUM  IODIDE  NH4I. 
Solubility  in  Water. 

(Smith  and  Eastlack,  19 16.} 


Solid  Phaie. 
NH«TO:.aHIOb 

"  +HIOi 

mok 

(Barker,  z9o8.y 


Solubility  in  Aqueous  Alcohol  at  25*. 

(Seidell,  unpublished.) 


t" 

Gms.  NH«I 
ni»r  100  Gms. 

t*. 

Gms.NH«I 

per  TOO  Gms. 

HjO. 

Gms.  CjHiOH 

per  100  Gms. 

Solvent. 

is  of 

Gms.  NHtlper  xooGma 

w 

H,0. 

w 

Sat.  Sol. 

Sat.  Sol. 

Solvent. 

-27.S 

Eutec.  125.2 

40 

190. s 

0 

1.646 

64. s 

181. 9 

—  20 

136 

SO 

199.6 

10 

S90 

61.7 

161. 1 

—  10 

US 

60 

208.9 

20 

S2S 

S8.7 

142. 1 

0 

IS4.2 

70 

218.7 

30 

462 

^^'^ 

124.8 

10 

163.2 

80 

228.8 

40 

39S 

S2 

108.3 

IS 

167.8 

100 

2SO.3 

SO 

320 

48 

92-3 

20 

172.3 

120 

273.6 

60 

250 

43.8 

77.9 

2S 

176.8 

140 

299.2 

70 

.168 

39 

64 

30 

181. 4 

80 

094 

33.3 

49-9 

90 

■013 

27-S 

37-9 

100 

0. 

929 

20.8 

26.3 

AMMOmnH  lODXDK 


lODIDB  N(CHi),I. 


ScK.UBiL[Ty  IN  Sbvbral  Solvents. 

(Wildn  —  Z.  ptaytik.  Own.  SS.  69<. 'aS.) 


UnC 

Fomuh. 

*•■  ^£ 

G 

«.N(C,H,).7 

per 

». 

ccSolutHa. 

SotulSia. 

IlW 

H/) 

0   I 

0470 

16.31 

15.58 

»«o 

Hfl 

»5     I 

36 

33  (35-5) 

3a 

9 

Mtfhyl.^hol 

CH^H 

0    0 

83a6 

3 

7-4.3 

4 

44 

lUillAloboJ 

CHrf)H 

as    0 

8463 

10 

5    do- 7) 

30 

WikM 

CJI,OH 

79a8 

0 

348 

0 

439 

EltylAkaM 

CAOH 

iS    0 

7844 

0 

98(0.88) 

I 

113 

a^ 

(CH^H), 

^039 

3 

a? 

2 

97 

OM 

(CHflH), 

25       I 

0904 

7 

63(7.55) 

7 

totoliil. 

CtU'N 

8163 

a4 

2 

74 

•torailnlt 

CH,CN 

as    0 

79*9 

3 

97(3-54! 

3 

74 

tiwitnit 

CH^HrfTN 

8059 

0 

618 

767 

hiPMiiliile 

CHiCH^N 

as    0 

7830 

0 

81-1 .01 

0 

99 

Banoitiile 

CJiCN 

as 

0 

467 

451 

UaVISulpbocyamde  CH^CN 

as     1 

o8a8 

4. 

40 

06 

WS^pbocyatude 

CJIiSCN 

as     1 

0013 

0 

47  S 

47 

SnoUoJuoc 

CHJCO, 

0    I 

i6s8 

3 

59 

004 

knUiUiuic 

CH4NO, 

as     I 

1476 

S 

38HS.a7 

7a 

iruaoDimethylme 

(CH.)JJ.NO 

as  J 

00S9 

7 

67 

66 

•ta^Acttone 

CH^OCHiCOCH, 

as 

0 

268' 

F.M 

CjHACOH 

1738 

3 

91 

33 

Fi.l,d 

CiH^.COH 

as     1 

169a 

S 

33 

55 

BmKdiyde 

CJJ.COH 

as 

43 

Sii!liid.jde 

CJI..OH.COH 

as 

change- 
able-! 7. 7 

.(ibHdiyd. 

CJJ,.OCH..COH 

as 

0.59 

.ta«» 

(CH.),CO 

0    0 

7991 

'74 

atS 

ta<i« 

(CH.)£0 

as 

0 

H9 

0 

316 

t4)1.tauie 

CH.COOCJI> 

as 

0 

00039 

&i)HXiitate 

C.H,ONa 

as     I 

0984 

0 

06a 

0 

056 

Jlo»yi  Ethyl  Acetate  CJitCOCHKTOOCaH 

>as     I 

1303 

0 

3ai 

0 

384 

''-■■.•■■  M^L.nate 

CH.fCOOCH,): 

as     I 

133s 

0 

040 

0 

03s 

linMH  Cyan  Acetate  CHiCN'COOCH, 

0     I 

1341 

8a 

I 

60s 

Motyi  Cyan  Aceute  CH.CNXOOCH, 

as 

83 

Wry!  Cyan  AceUte 

CH,CNCOOC,Hi 

0     I 

0760 

057 

0 

981 

&MCyaiiA«Ute 

CHtCNCOOCiHi 

as     I 

0607 

71 

I 

41 

Vulxnieie 

CJ1,NI5, 

as 

504 

0 

433 

taloplnioiie 

CJlsCOCH, 

13 

0 

117 

taflAltokol 

CiHi.OH 

071 

0 

089 

hnlddiyde 

(CH/)). 

0 

036 

0 

037 

lloM  Fonnate 

HCOOCH, 

0 

031 

0 

03  a 

tmolleoaeiie 

CJIiBr 

0 

009 

0 

006 

(WaldcD  —  Z.  pbyiik.  Cbcm.  61 


AMMONIUM  lODmB 


54 


Tetra  Methyl  AMMONIUM  lODIDl  N(CH,)J. 

Solubility  in  Several  Solvents. 

(Walden  —  Z.  phyiik.  C3iem.  55*  70S.  '06.) 

Sp.  ( 
Sol 


Fonnuk. 


f. 


Gr.  of 
lutioa. 


Water 
Water 

Methyl  Alcohol 
Methyl  Alcohol 
Ethyl  Alcohol 
Glycol 
Glycol 
Acetonitril 
Nitro  Methane 
Nitro  Methane 
Acetone 
Acetone 

Salicyl  Aldehyde 
Salicyl  Aldehyde 


H,0 

HaO 

CH,OH 

CH,OH 

CJI^OH 

(CH,OH), 

(CH2OH), 

CHtCN 

CHJ^O, 

CKJSIO2 

(CH,),CO 

(CH,),CO 

CJI4.OH.COH 

CaH4.OH.COH 


o 
o 

25 
25 

o 

25 
25 

o 

25 

o 

25 

o 

25 


I. 0188 

I  0155 

0.8025 
0.7920 
0.7894 

•  •  • 

I. 0678 

•  *  • 

1.1387 

1. 1285 


I 
I 


1492 
1379 


Gms.N(CH9)«] 

per  ioe»- 

cc.  Solution. 

Gms. 
Soltttitt- 

2.01 

1.97 

531    589 

5.22 

0.18-0.22 

0.23 

0.38-0.42 

0.48 

0.09 

•   •  • 

1. 014 

•   •   • 

0.240 

0.22f. 

0.650 

•   •   • 

0-25-0. 32 

0.22 

0.34-O-3S 

0.21 

0.118 

•    •   • 

0.187 

•    •   • 

0.302 

0.263 

0.510 

0.484 

Very  exact  determinations  of  the  solubility  of  tetra  methyl  ammonium  iodide 
in  aqueous  solutions  of  KOH  and  of  NH4OH  at  25*"  are  given  by  HiU  (19 17). 

Tetra  Propyl  AMMONIUM  IODIDE  N(C,H7)4l. 

SCM-UBILITY  IN  SEVERAL  SOLVENTS 
(Walden  —  Z.  physik.  Cbem.  55.  709,  '06.) 


Solvent. 

Methyl  Alcohol 

Methyl  Alcohol 

Ethyl  Alcohol 

Ethyl  Alcohol 

Acetonitrile 

Acetonitrile 

Propionitrile 

Propionitrile 

Benzonitrile 

Nitro  Methane 

Nitro  Methane 

Nitro  Benzene 

Benzaldehyde 

Benzaldehyde 

Anisaldehyde 

Anisaldehyde 

Salicylaldehyde 

Ethyhiitrite 

Ethyhiitrite 


Fonnula.  f.      ^ 

CHaOH  o 

CHjOH  25 

C2H5OH  o 

C2H6OH  25 

CHaCN  o 

CHaCN  25 

C2H5CN  o 

C2H5CN  25 

CflHfiCN  25 

CH8NO2  o 

CH8NO2  25 

C5H5NO2  25 

CeHftCOH  o 

CeHsCOH  25 
CeHB-OCHa-COH    o 


Sd.  Gr.  of 
lution. 


Cms.  N(C>Hi)4l  per  100. 


C6H5.OCH3.COH   25 

C«H6.0H.C0H 

C2H6NO2 

C2H5NO2 


0.9756 

I .0187 

0.8349 

0.8716 

0.8553 

0.8584 

0.8280 

0.8191 

I. 0199 

1. 181 

I  158 

I  193 
I. 0581 

0549 
.1114 

.1004 


I 
I 
I 


Dimethyl Malonate  CH2(COOCH3)2 
Dimethyl Malonate  CH2(C(X)CH8)2 


Acetone 
Acetone 
Ethyl  Acetate 
Ethyl  Bromide 


(CH3)2CO 
(CH3)2CO 
CH3COOC2H6 
CaHfiBr 


25 
o 

25 

o 

25 

o 

25 

25 
25 


I. 1207 

I. 1025 
II532 

I  1345 
0.8259 

0.8049 

08975 


cc.  Solution 

40.92 
56.42 

6.SHS.8 
19.88-20.29 
13  03 
18.69 

6.37 
9-65     . 
8.44 

14.79 
22.24 

571 
7.06 

9.87 

5.60 

6.75 
39.28 

0.522 

0.653 

0.298 

0.320 

2.692 

3  944 
0.0063 


Cms. 
Solutioii. 

41.94 

55.37 
8.14 

23.28 

15   24 
21.77 

7.66 

10.29 

8.3s 
12.52 

19.21 

4  79 
6.67 

9-35 
504 
6.14 

•  •  • 

0.466 
0.59a 
0.259 
0.282 
4.65 

4.90 
0.007 


0.187 

CV^'alden  —  Z.  phystk.  Chem.  61 ,  639,  i9oy-'o3) 


55  AMMONIUM  lODIDl 

SauuuTT  OF  Tetra  Amyl,  Tetra  Ethyl  and  Tetra  a  Propyl  Ammonium 
loDDEs  IN  Water  and  in  Chloroform  at  25"*.    (Peddle  and  rumer,  1913.) 

Gms.  Each  Salt  (Determined  Separately),  per  loo  Cms.  Solvent. 
N(C»H,i)4l.  N(C,Hi)4l.         «N(C,H7)4l. 

Water  0.74  45  18.64 

CHCU  210.8  1. 55  54  56 

Freenng-point  data  for  mixtures  of  tetra  methyl  ammonium  iodide  and  iodine, 
iod  for  pbenyltrimethyl  anmionium  iodide  and  iodine  are  given  by  Olivari  (1908). 

IMMOHIUM  Iridium  CHL0SIDB8. 

Solubility  in  Water  at  19^.    (Delepbe,  190S.) 

Name  of  Salt.  FormuU.  ,J^^%q, 

.\mmoiiium  iridium  chloride  (NH4)sIrCU  0.77 

Diammonium  aquo  penta  chloro  iridite  IrCl6(H20)(NHi)s     15.4 
Triammomum  hexa  chloro  iridite  IrCl«(NH4)8+H20    10.5 

AMMOHIUM  lodo  MEBCURATE  2NHJ.HgIt.H3O. 

100  nns.  of  the  saturated  aqueous  solution  contain  4.5  gms.  NH4,  22.6  gms. 
Hg  and  62.3  gms.  I  at  26°,  sp.  gr.  ^  2.98.  (Duboin.  1905.) 

imiQlinJM  Tetra  MOLYBDATE  (NH4)20.4MoOs.2HsO. 

100  gms.  HfO  dissolve  j.52  gms.  salt  at  15®  (rf  =»  1-03),  3.67  gms.  at  i8*  (<i  - 
iiJ4)  and  4.60  gms.  at  32®  {d  =  1.05).  (Wempe.  191a.) 

AMMOHIUM  Phospho  MOLYBDATE  (NH4)sP04.i4MoOs.4H20. 
iioiUBiLrnf  in  Water  and  Aqueous  Solutions  at  15®.    (de  LuccM.  1910.) 

Solvent.  Gms.  Salt  per  looo  Cms.  Solvent. 

Water  0.238 

5  per  cent  aqueous  NH4NOS  solution  o.  137 

I  per  cent  aqueous  HNQs  solution  o .  203 

AMMOmXM     VITBATM    NH«NO,. 

Solubility  in  Water. 

(Sdbnn— Ottwald's  Ldirbuch,  ad  ed.  p.  4a«;  MuUer  and  Kaufmann  — Z.  phynk.  Cbem.- 

42,  497.   oi-'oa.) 

.    f.  G.  Mob.  Gms.  NH»NOi  per 

*■""*•     iooMols.HaO.  Solutkn.         wIuct! 


0  ...  26 

"2  1.2945  34 

ao  2  I.3II6  43 

250  1. 3197  48 

^0  I  3299  54 

321  I  3344  57 

350  1.3394  59 

400  1.3464  66 

500      ...  77 

600       ...  94 

700       ...  112 

800       . . .  130 

900       ...  166 

1000       . . .  196 


63  54.19  118. 3  NH^NO, rhomb.  i8 

50  60.53  153.4  " 

30  65.80  192.4  " 

19  68.17  214.2  " 

40  70.73  241.8  " 

60  7197  256 . 9  NH4NOt  rhomb.  P  +  rhomb,  a 

80  72.64  265.8  NH^NO, rhomb. 

80  74-82  297.0 

41  77-49  3440 
73  8081  421  o  " 
30  83.32  4990  " 
50  85.25  580.0  " 
50  88.08  740. o  NH4NOt rhombohedral ? 
00  89.71  871.0                 " 


Solubiuties  of  Mixtures  of  Ammonium  Nitrate  and  Other  Salts. 

(Rtldorf— Mulder.) 
100  gms.  HiO  dissolve  162.9  gms.  NH4NO1  +  77.1  gms.  NaNOi  at  16**  R. 
100  gms.  HaO  dissolve    88.8  gms.  NH4NO1  +  40.6  gms.  KNOs  at  9*"  M. 
100  gms.  HsO  dissolve  101.3  gms.  NH4NOS  +  6.2  gms.  Ba(N0s)2  at  9*"  M. 
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Solubility  of  Ammonium  Nitrate  in  Ammonia. 

(Kuriloff— Z.  physic  Cbem.  25, 109,  '98.) 


Gms. 

Gms. 

Mob  NH«NOi 
per  100  Mols. 

Gms. 

Gms.      per  too  Mc 

**. 

NH«NOa. 

NH«. 

NH4NO, 

t».       NH4NO*. 

NHs.          NH4NO 

80 

0 

100 

00 

33  3    09358 

0   2352        45.9 

60 

I  .3918 

4  4327 

6  25 

35.9    0.7746 

0.1857       47  0 

44  S 

09526 

I    2457 

13  9 

68.8    4.2615 

0-7747      53-8 

30 

0.8308 

0.3700 

3^-3 

94  0    0.6439 

00665      67.3 

10. 5 

09675 

03515 

36  9 

J90.8    0.7578 

0.0588      74.2 

0 

07600 

0.2607 

3^-3 

168.0 

100 .0 

t»  - 

temperature  of  equilibrium  between  solution  and  solid  pha 

Solubility  of  Ammonium  Nitrate  in  Aqueous  Solutions  of  Ammoniui 

Sulfate  and  Vice  Versa. 

(Massinik,  1916, 1917-) 


Results  at  o®. 

Results  at  30**. 

Results  at  7o'. 

(de  Waal, 

1910.) 

(Schreinemakers  and  HaeneD,  19x0.) 

(de  Waal,  19x0.) 

Gms.  per 
xoo  Gms.  Sat.  Sol. 

Gms.  per 
too  Gms.  Sat.  Sol.       ^  ,. ,  ^. 

Gms. 
100  Gms. 

Sit.  Sol.      «  ,. .  .^. 

Solid  Phasr.  « 

• — -— -       SoUd  Phase. 

,^„,  >       Solid  Phts 

NH4NO,  (N^« 

NH4NO,.    ^^f' 

NH»NQ,. 

SO4. 

54.19       0 

NH4NO, 

70.1         0              NiUNOb 

84.03 

0              NH4N0i 

49.12       6 

<• 

67.63       2.38 

81.38 

2.41 

45.99      9.53 

NH«N0,+i.3 

66.93       3.46   NH4N0,+x.3 

81.01 

2.45    NH4NQ1+1 

31.61     19.5 

1-3 

63.84       4.Q6            1.3 

80.25 

2.68            1.3 

30.87     20.43 

1.3 +1. a 

58.06       8.22        1.3+X.2 

76.01 

3.96 

31.04     20.4 

x.a 

52.75     11.42    i.a 

73.48 

5.14        x.3+t.a 

29.81     21.33 

<i 

49.80     13.27    " +(NH4)»S04 

71.58 

5.82           i.a 

29.58    41.641 

t.2+(NH4)^Oi 

37.20     19.48      (NHJ,S0« 

70.15 

6.71  i.a+CNH-W 

5.61     3789 

(NH4)^4 

19.91     28.83 

II.  10 

40.81       (NH«),Sa 

0          41.4 

1( 

12.05     34.7 
0           44.1 

0 

47.81 

1.3  =  (NH4)aS04.3NH,NO,.        1.2  =  (NH4)aS04.2NH4NO,. 

Freezing-point  lowering  data  for  mixtures  of  ammonium   nitrate  and  U 
nitrate  are  given  by  Bogitch  (19 15). 


Solubility  of  Ammonium  Nitrate  in  Nitric  Acid. 

(Groschuff  —  Ber.  37,  1488,  '04.) 


Determinations  by  the  "  Synthetic  Method,"  see  Note,  page  16 

Gms.  Mols. 

IjO         NH4NO,       NH4NO1 
per  100 
Cms.  Sol 


Gms.  Mols. 

NH4NOJ     NH4NO1 
per  100        per  100 
Gms.  Sol.  Mols.HNOa. 


SoUd 
Phase. 


cr  100        per  100 
1.  Mds 


8 

23 

29.5m.pt.  38.8 


NHANOsaHNOa 

a 


27s 

23-5 

17.5 
16.5 

4.0 


21. 1       21. 1 

28.7      31.6 

50.0 

63.4  "        « 

76.8 

92.4 

II;  5        NH.NC;.HNOj 


Solid 
Phase. 
HNOi. 

84 . 3        NH,NOi.HJ 


44.6 

49-4 
540 

54.3 
45.8 


a""  solution  in  HNO,, 


II. o  51.7 

12.0  54.7  95.1 

II. 5  57-6  108.0 

II. 5  54.0  92.4 

17.0  54.7  95.1 

27.0  56.2  lOI.O 

49.0  60.4  120.0 

79.0  68.1  168.0 

b  »-  solution  in  NH^NO.. 


4« 


•  t 


1 


NH4NQS  1 
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Solubility  of  Ammonium  Tri-Nitrate  in  Water. 

(Grcschuff.) 


Gnn.  NH^NO,   Cms.  HNO,    Mols.  NH4NO,*  Mols.  NH4NO, 


r.          per  100  Gms. 

per  looGnu. 

per  100  Mob. 

per  100  toUl 
Mob.  SolutioD. 

Solid  Ph&ae. 

Sakutioa. 

Solution. 

H,0. 

-8              34.2 

53-9 

64.3 

22 

NH4NOa.2HN03 

-  »  S           34-8 

54.8 

751 

23.1 

+  3              35  4 

55.8 

90 

24.3 

«-S           36-6 

56.9 

"3 

25.7 

>9S            37-4 

58.9 

225 

29 

»s          38-1 

60 

450 

31 

19.Sm.pt.  38  8 

61.2 

00 

33 

•  or  NH4NO,.2HN0,. 


SacBiLiTY  OF  Mixtures  of  Ammonium  Nitrate  and  Silver  Nitrate  in 

Water  at  Various  Temperatures. 

(Srhrrinrmakcrs  and  deBaat.  xgio.) 


GflM.  per  100  Gms. 
r  StLSoi. 

AcNOb.  ku«NO^ 
73471       o 
W7  44S2      8.43 
14942  16.8 

'4839.51     18.79 

'*  7  IS  99  37  3 

174   o  41.2 

0     S0.36  19.59 

5536  22.06 

5889  23.42 


Gms. 


18 
55 


Solid  Phue. 

Ice+rb.  AgNOk 

Ice+D+rb.  AgN0» 

"  +D+tfrb.NH4N0, 

"  +rb.  NH4NO, 

D+rb.  AsNO, 
ff 

(I 

M 


109  6 
o 
18 
30 
±32 
40 
SS 

85.4 
loi.s 


63.32    26.12 

D  =  NH4NCVAgN0i.        rb.  =  rhombic. 


S[ 


r  100  Gms. 
Sol. 


AgNO,.  NH4NO,. 

67.9  32.1 

22.13  44.87 

27.07  49.22 

2976  52.50 


Solid  Phase. 

D+rb.AgNQi 

D+rb.NH«NOb 
« 

M 


32.68 
36.6 


D+rb.  NH^Oi+ 
».NH«NQi 


52.22 
52.38 


{     «+rb. 
D+iYrb.NH«NOk 


<4 


{ 


D+rb.NH4N0»+ 
rbd.NH,NO» 

D+rbd.NH,NOb 


47-5       52.5 

rbd.  =  rhombohedric. 


SacBiLiTv  OF  Ammonium  Nitrate  in  Aqueous  Solutions  of  Silver 

Nitrate  and  Vice  Versa  at  30°. 

(Schreinemakers  and  deBaat,  1910.) 


Gml  per  100  Gms. 

Gms.  per 

TOO  Gms. 

Stt.SoL 

Solid  Phase. 

Sol. 

SoUd  Phase. 

A«.V(V 

SH^Og- 

AkNO,. 

NH4NO,. 

0 

70.1 

NH4NQ, 

45  85 

34.47 

D 

12.51 

6359 

<< 

52.45 

28.86 

it 

21.31 

58.64 

(t 

57.93 

24  33 

tt 

27.75 

54    12 

« 

58.88 

23   42 

D+AgNOi 

2976 

52-5 

NH4N0,+D 

63.27 

15.62 

AgNO, 

3562 

45.44 

D 

69.08 

6.59 

tt 

41.09 

39.60 

D-  NH, 

73 
NO,.AgNO,. 

0 

tt 

Rttulti  are  also  given  by  Schreinemakers  (1908-09)  for  the  reciprocal  solubility 
d  ammonium  nitrate  and  silver  nitrate  in  aqueous  alcohol  solutions  at  30^. 
100  cc  anhydrous  hydrazine  dissolve  78  gms.  NH4NC)s  at  room  temp,  with 

Otcmp.  (Welsh  and  Broderson.  1915.) 

Freezmg-point  data  for  mixtures  of  ammonium  nitrate  and  silver  nitrate  are 
pvea  by  Flavtuldi  (1909)  and  by  Zawidzki  (1904).  The  eutectic  is  at  102.4^ 
aad30i9  MoL  %  AgNO^    Results  for  NH4NO1  +  TlNOiare  given  by  Bok?  (1902). 


AMMONIUM  NITRATB 
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Reciprocal  Solubility  of  Ammonium  Nitrate  and  S(h>ium  Nitrate  ix 

Water  at  o®,  15**  and  30**. 

(Fedotieff  and  Koltunoff,  19x4.) 


f. 

Sp.  Gr.  Sat. 
Sd. 

Gmft.  per  xoo 
NH4NO,. 

» Cms.  HiO. 
NaNCV^ 

f. 

Sp.Gr.Sat. 
Sd. 

Gms-periop 

Gns-Bya 

NH«NO>. 

NaNOy. 

0 

I-3S4 

0 

73-33 

IS 

1.429 

ISS.3 

75.38 

0 

1.407 

105.  s 

66 

IS 

1. 40s 

156.1 

60.76 

0 

1.264 

118. 4 

0 

IS 

I  364 

IS9 

36.50 

IS 

I-37S 

0 

83.9 

IS 

I-3SO 

160 

27.79 

IS 

1.386 

24  03 

81.21 

IS 

1.330 

162.3 

17.63 

IS 

1.392 

42.81 

79  34 

IS 

1.298 

167.4 

0 

IS 

1. 401 

64.6 

78.06 

30 

1. 401 

0 

96.12 

IS 

1. 417 

110. 9 

7S.8I 

30 

1.450 

220.8 

88.31 

IS 

1.428 

IS2 

7S-3S 

30 

1.329 

232.6 

0 

Solubility  of  Ammonium  Nitrate  in  Aqueous  Ethyl  Alcohol. 

(FleckensteiD  —  Phsrsik.  Z.,  6,  4x9,  '05.) 
Grains  of  NH4NO1  Dissolved  per  too  Grams  Aq.  Alcohol  of  (Wt.  %): 


l> 

ioo%. 

86.77%. 

76.t>%. 

51.65%. 

as.81%. 

0%. 

20 

2-5 

II 

23 

70 

140 

195 

30 

4 

14 

32 

90 

I6S 

230 

40 

5 

18 

43 

"5 

196 

277 

so 

6 

24 

55 

144 

244 

36s 

60 

7-5 

30 

70 

183 

320 

• .  • 

70 

9 

41 

93 

230 

• .  • 

... 

80 

10. « 

S6 

•     •     • 

... 

... 

•  •  • 

Note.  —  The  figures  in  the  preceding  table  were  read  from  curves  shown  13 
the  abridged  report  of  the  work,  and  are,  therefore,  only  approximately  correcfl 
Determinations  of  the  solubility  in  methyl  alcohol  solutions  were  also  made  bitf 
not  quoted  in  the  abstract.  The  "  Synthetic  Method  "  (see  Note,  page  16)  ms- 
used. 

100  grams  absolute  ethyl  alcohol  dissolve  4.6  grams  NH4NO1  at  14**  and  3.<^ 
grams  at  20.5**. 

100  grams  absolute  methyl  alcohol  dissolve  14.6  grams  NH4NO1  at  I4^  16.^ 
grams  at  18.5®  and  17.1  grams  at  20.5**. 

(Schiff  and  Monsacchi  —  Z.  physDc.  Chem.,  ai,  377,  '96;  at  20.5*  de  Bniyn  —  /frii.,  xo,  785,  '92.'^ 


Solubility  of  Ammonium  Nitrate  in  Aqueous  Ethyl  and  Methyl 
Alcohols  and  in  a  Mixture  of  the  Two  at  30®. 

(Schreinemakers,  1908-09.) 


Cms.  per  100  Cms.  Sat.  SoL 


Gms.  per  xoo  Gms.  Sat.  Sol. 


Gms.  per  100  Gms.  Sat.  Sol. 


H,0. 

O 

5 
10 

IS 
20 

25 
29.9 


CHjOH.     NHiNO*. 


96.4 
89.6 
80.4 

68.6 

535 

32.5 
o 


36 

6-5 

10.7 

17 
26.8 

44.8 

70.1 


H,0. 
O 

5 
10 

15 

20 

25 

29.9 


CHiOH. 

83 -3 

74.8 
63.8 

50-7 
35.2 

19.8 

o 


NH4N0,. 

HaO. 

+C,H,OH. 

NH«NO 

16.7 

3-4 

84.9 

II.7 

21.3 

5 

82.9 

12.3 

27.1 

10 

74.6     . 

16.4 

35 

IS 

63.5 

24 

46.3 

20 

48.2 

35.1 

59 

25 

22.4 

54 

70.1 

29.9 

0 

70.1 

•  Weight  per  cent  CHjOH  »  5i-7,  CjHbOH  -  48.3. 

Additional  determinations  of  the  solubility  of  ammonium  nitrate  in 
ethyl  alcohol  solutions  at  o**,  30**  and  70®  are  given  by  deWaal  (1910). 
tain  concentrations  at  67.5''  the  solutions  separate  into  two  layers. 


aqueouf 
Atoer 
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Magnesium  NITR4TE  2NH«N0,.Mg(N0,)s. 
100  parts  water  dissolve  lo  parts  salt  at  12.5^  (Foucipy.) 

IMMOHIUlf  Manganic  MOLYBDATB  5(NH«)sMo04.Mn,(Moi07)s.i2HsO. 
100  parts  water  dissolve  0.98  part  salt  at  I7^        (Stnive— J.  pr.  Chem.,  61, 460,  '54) 

AMMORIUM  OUATE  Ci7H»C00NH«. 

SoLUBOiTY  IN  Several  Solvents. 

(Faldok,  1910.) 

Gms.  CnHaCOONHi  dissolved  per  100  cc  solvent: 


Sotvent. 

Absdute  Alcohol 

75  per  cent  Alcohol 

I  part  Alcdx>l  +  2  parts  Ether 

AcetoDe 


31  at  o* 


59     at  10** 

100      at  so'' 

8.2    at  20** 

10.86  at  so"" 

9.4s  at  is^ 

16.9  at 20** 

4.7    at  IS** 

•  •  • 

AMMONIUlf  OXALATE  (COONHOs.HsO. 

Solubility  in  Water. 

Uv.cmrc  boa  itsulU  ol  Eogd.  1S88;  FooCe  and  Andrew,  190s;  Woudstra.  191a;  CoUni,  19x6.) 


^        Gms.  (COONIUs  per 
*  '      100  Gms.  3«t.  Solutioa. 

f. 

Gms.  (COONH4), 

per 

100  Gms.  Sat.  Solution. 

0 

2.1 

25 

4.8 

10 

3 

30 

5-6 

IS 

3-5 

40 

7.4 

20 

4.2 

50 

9-3 

Solubiuty 

IN  Aqueous  Solutions  01 

(Woudstra,  19x2.) 

f  Oxalic  Acid 

• 

Results  at  30"*.     (Interpolated 
from  Original.) 

Results  at  45' 

• 

«  Kr  100  Gms.  Sat.  SoL 

Solid  Phase. 

Gms.  per  100  Gm9.  Sat.  Sol. 

Solid  Phue. 

COOXH^»>        (COOH).: 

(COONHJi. 

(COOH),. 

0.14            12.36 

A 

0.22 

21.22 

A 

0.28            12.78 

A+T 

0.31 

21.31 

tt 

0.30             12 

T 

0.53 

20.54 

A+T 

0.39             10 

« 

0.56 

21.23 

T 

047           8 

(( 

0.61 

20.55 

0.52           7 

(t 

0.54 

20.92 

0.68          6 

u 

0.79 

16.44 

I              5 

u 

1.23 

12.88 

^              3  96 

<( 

7.16 

7.98 

3              361 

u 

3-54 

5  83 

4               3.60 

« 

5-65 

5-67 

5              3  81 

« 

6.72 

5-95 

5-98           4-21 

T+A.  0. 

8.74 

6.53 

T+A.  0. 

I              3  63 

A.  0. 

8-93 

6.27 

A.  0. 

8.19           3.36 

A.  O.+N.  0. 

9.04 

6.14 

tt 

7               2.32 

NO. 

12.38 

5          A.  O.+N.  0. 

6                1.02 

« 

8.31 

3  04 

N.  0. 

SS3           0.22 

it 

959 

1-45 

tt 

A.  •  Qalic  Add  (COOH),.H,0. 
A.O.  -  Add  Ammonium  Oxalate  (COO)8HNH4.HtO. 
T«  Ammonium  tetroxalate  (COOH)f(COO)sHNH4.2HjO. 
•V  0.  -  Neutral  Ammonium  Oxalate  (COONH4)i.H,0. 

Additional  data  for  this  system  at  25*"  are  given  by  Walden  (1905),  and  at  0^ 
^' Easel  (1888). 


AMMONIUM  OXALATE  60 

Solubility  in  Water  of  Mixtures  of  Ammonium  Oxalate  and: 
Other  Oxalates  at  25**.  Other  Ammonium  Salts. 

(Foote  and  Andrew,  1905.)  (Cobuu,  Z91&) 

Gms.  per  100  Gms.  Sat.  Solution.  |»  Cms.  per  100  Cms.  Sat.  Sohitkm. 


^  *■  '  ^ 


2  . 79  (C00NH4)t  H,0  +  25  . 96  (C00K),H^  15  Q.  14   (COONH4),  +  26 . 3$     NH|C 

4.8                "              +5.75     (COOLi),  50  0.67           "          +32.55 

5.45              -             +O.59(C00),MgaHj0  18  O.II           -         +42.43  CNHJ^ 

6.19             "             +1.45  CC00),Zn.2H,0  50  0.65           "         +45.92 

5.06             "             +0.28  (COO), CdjH/)  19  0.085        "         +62.26  NH.N 

SO   0.35        "       +72.11      - 

Both  salts  in  excess  in  every  case.    No  double  salts  formed. 

Solubility  of  Ammonium  Oxalate  and  of  Ammonium  Thorium  Oxalai 

IN  Water  at  25". 

(James,  Whittemore  and  Holden,  19x4.) 

The  mixtures  were  constantly  agitated  for  periods  varying  from  many  wei 
to  several  months. 

Gms.  per  100  Gms.  H«0.  „  ,. ,  «.  Gms.  oer  loo  Gms.  HjO.  „  .. .  ^. 

Solid  Phase.  c  t^  «.t 

(NH4),CaO« 

(< 
il 
<( 
il 

a 
"+2.I.7 

2.1.7  =  2Th(C,04)i.(NH4)iC,04.7H,0;  2.1.2  =  2Th(C,04)s.(NH4)aC,04.2Hi( 

100  gms.  95%  formic  acid  dissolve  6.2  gms.  (NH4)jCj04  at  21®.      (Aschan.  19 

100  cc.  anhydrous  hydrazine  dissolve  44  gms.   (NH4)sCs04  at  room  ter 

with  evolution  of  ammonia.  (Webb  and  Broderson.  19 

AMMONIUM  PALMITATE  Ci»H,iO,NH4. 

Solubility  in  Several  Solvents. 

(Falciola.  19 10.) 


(NH4),C:tO,. 

ThCCOJ,. 

S-25 

0 

6.04 

1. 54 

7.78 

4.51 

10.37 

8.87 

15  46 

16.89 

21.47 

26.37 

28.18 

36.54 

(NH,),CA. 

TlKCOJa. 

ooua  roa 

29.47 

39.10 

2.1.7  +  2 

23.04 
16.84 

29.87 
21.18 

2.1.2 

13.27 
8.13 
5.36 

15.96 

9.13 
5.63 

1.70 

1.42 

Gms. 

CwHjANH, 

per  100  cc.  of: 

f. 

Absolute 
AlcohoL 

75%  Alcohol. 

50%  Alcohol. 

Mixture  of  i  Pt. 

Alcohol  +  a  Parts 

Ether. 

Acetone. 

0 

0.5 

•    •    • 

•    •    • 

•     •     • 

•    •    • 

10 

0.7 

1.78 

•    •    • 

0.37  (13°) 

0.2  (i3»; 

20 

1.4 

4  33 

5-33 

0.29 

... 

30 

•    •    » 

11.02 

•     •      • 

•    •    • 

• .  • 

40 

4.S 

14.84 

6.69 

•    •    • 

•  •  • 

SO 

II 

•  •   • 

... 

•    •    • 

•  •  • 

AMMONIUM  PHOSPHATES   (NH4)iP04.  (NH4)sHP04,  and  NH4H,P0«. 

100  gms.  HfO  dissolve  131  gms.  (NH4)2HP04  at  15°,  dn  sat.  sol.  =  1.343. 

(Greenish  and  Smith,  1901.) 

Data  for  the  solubility  of  mono  ammonium  phosphate  in  anhydrous  and 
aqueous  ortho  phosphonc  acid,  determined  by  the  synthetic  method,  are  gi^ 
by  Parravano  and  Mieli,  1908. 
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SoLUBirnf  OF  Ammonium  Phosphatbs  in  Aqueous  Solutions  of  Ortho 

Phosphoric  Acid  at  25**. 

(Parker,  19x4.) 


Solid  Phase. 


GoaperiooGm. 

SitSalatiao. 

HW. 

NH,. 

41 

22.6 

4.4 

18.4 

10 

131 

20 

7 

y> 

7-7 

34-4 

10 

40 

10.2 

48.2 

II. 6 

(NH0.iPO4.3H^ 


(( 


(t 


it 


It 


Cms.  per  100  Gms 
Sat.  Solution. 

« 

SoUd  Phase. 

H,PO«. 
40 

NH,. 
9      ' 

NH4HSPO4 

30 
20.6 

5-4 

4 

30 

3.8 

40 

4 

SO 
60.6 

4.2 
4.4 

(NH4),P04.3H20+  (NH4)2HP04 

(NH4)2HP04 

(NH4)2HP04+NH4HoP04 

The  original  figures  have  been  calculated  to  grams,  plotted  on  cross-section 
paper  and  the  above  table  read  from  the  curve. 

Data  for  this  system  are  also  given  by  D'Ans  and  Schreiner  (19 10).  The 
tgreement  is  satisfactory  except  for  the  (NH4)sP04.3HiO  end  of  the  curve,  for  which 
audi  lower  values  for  the  NH|  component  are  given  by  D'Ans  and  Schreiner. 

AIOIOIIIUM  Magnesium  PHOSPHATE   NH4MgP04.6H20  and  1H2O. 
Solubility  in  Water  and  Salt  Solutions. 

(Bube,  1 9 10.) 

The  solutions  were  saturated  in  7-16  liter  flasks.  The  stirrer  was  introduced 
tbrough  a  mercury  sealed,  connection,  in  order  to  prevent  loss  of  moisture  or 
vninooia  durinp^  the  long  periods  required  for  saturation.  Great  care  was  ex- 
oxM  to  dinunate  errors  of  manipulation.  Large  volumes  of  the  saturated 
nlDtioas  were  used  for  analysis.  In  the  cases  where  equilibrium  was  approached 
^nm  above  (de^gnated  by  *,  in  table  below)  the  mixtures  were  heated  to  about 
90*  for  )  hour,  and  then  cooled  while  being  continually  stirred  for  4-5  hours  at 
9>*>  and  then  in  a  thermostat  at  25**  for  the  remaining  period  shown. 

Gms.  ner  100  Gms.  Sat.  SoL 


T-i.Vmn+i.NH, 

Ai  MflL  UsO,  per  liur  H4O 


25 
25 

22.7 

25 

25    2 

25 
25.2 


Time  for  ^^__^ 
Saturation.      Mg. 

69  hrs.  0.0808 

9  days  0.0867 

14  "  0.1352 

17  hrs.*  0.1076 

20  days  0.3129 

16  hrs.*  0.0249 

27  days 
16  hrs.* 


PA- 
0.0965 

0.0992 

o  1333 
0.1084 

0.3057 

0.02025 

0.0206 
0.0512 


NH,. 


0.1301 
o . 1040 


SoUd  Phase. 
Mixed  Hydrates 


(I 


—  MoL  fXHj^PO.  per  Utcr  H|0  24 .  25 


JJ 


o  1229 


Monohydrate 
Mixed  Hydrates 

Monohydrate 

Mixed  Hydrates 

Monohydrate 

I* 


Solubility  of  Ammonium  Magnesium  Phosphate  in  Several  Solvents. 

(Wenger,  1911.) 
Gms.  NH4MgP04  per  100  Gms.  Solvent  m: 


r. 

Water. 

Nft.N(V 

Aq.  5% 
NH4CI. 

Mixture  of  i  Pt. 
NH,((/-o.96) 
+4  PU.  H,0. 

Ni2i'd+4 

NH,  per  100. 

— ^ 

Aq.  10% 

Nll,CI-f-4 
NH,  per  100. 

0 

0.023 

O.IIO 

0.060 

0.0087 

•    ■    • 

•     •     • 

20 

0.052 

0.046 

0.105 

0.0098 

0.0165 

0 

0541 

30 

•    •    • 

0.054 

O.II3 

•     •    • 

•    •    • 

■    •    * 

40 

0.036 

0.064 

0.071 

0.0136 

•    •    • 

»    •    • 

SO 

0.030 

0.072 

0.093 

00x53 

•    •    • 

t    •    • 

60 

0.040 

0.085 

0.173 

0.0174 

0.0274 

0. 

0731 

70 

0.016 

0.083 

0.124 

0.0178 

... 

>  •  • 

80 

0.019 

O.IOI 

O.I9I 

0.0145 

•  •  • 

« 

»  •  • 

AMM0NIX7M  PHOSPHATES 
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AMM0NIX7M  Manganese  PHOSPHATE  NH4MnP04.7HtO. 

Solubility  in  Several  Solvents. 

(Wenger,  1911-) 


Cms.  NH«MnP04  per  100  Gms.  Solvent  in: 


f. 

O 
20 

30 
40 

SO 
60 

70 

80 


Water. 

^l 

^V5 

•  .  • 

0.021 

0.002 

0 

0.020 

0.025 

•    •    • 

0.023 

0.034 

0 

0.021 

0.039 

.  •  • 

0.023 

0.03s 

0 

0.027 

0.038 

o.oos 

0.028 

0.041 

0.007 

0.033 

0.04s 

Mixture  of  i  Pt.  NIL 
(4  »o.96)  +4  Ptftt  ^• 

O.OI16 
0.0122 


0.0118 
0.0132 

o.oig4 
0.0191 
0.0197 


AMM0NIX7M  Sodium  PHOSPHATES 

Data  for  the  distribution  of  each  of  5  ammonium  sodium  ortho-  and  pyn 
phosphates  between  water  and  chloroform  at  18**,  are  given  by  Abbott  and  Bra 
(1909). 

AMM0NIX7M  Hydrogen  PHOSPHITE  (NH4H)HP0,. 

100  grams  water  dissolve  171  grams  (NH4H)HP0t  at  o^  190  grams  at  I4.( 
and  260  grams  at  31°.  (Amat..  1887 

AMM0NIX7M  Hypo  PHOSPHITE  NH4H,P0,. 

100  cc.  H2O  dissolve  83  gms.  NHiHiPOs  at  room  temp.      (Squire  and  Caines,  190s 

AMM0NIX7M  PERMANGANATE  NHiMnOi. 

100  parts  water  dissolve  approximately  8  parts  of  NH4Mn04  at  15^     (Ascfaofi 


AMM0NIX7M  PICRATE  C«H2(N02)sONH4. 

100  cc.  H2O  dissolve  i.i  gm.  Am.  picrate  at  room  temp.    (Squire 
100  cc.  90%  alcohol  dissolve  1.2  gm.  Am.  picrate  at  room  temp. 

(Squire 

AMM0NIX7M  Fluo  SILICATE   (NH4)iSiF«. 

100  parts  water  dissolve  18.5  parts  (NH4)iSiF6  at  17.5,®  Sp.  Gr. 

AMM0NIX7M  SALICYLATE  C«H4.0H.COONH4. 

Solubility  in  Aqueous  Alcohol  Solutions  at  25**. 


and  Caines.  1905 

t 

and  Caines,  1905 


1.096. 

(Stolba,  Z877 


Gms.C|H«0H 

per  100  Gms. 

Solvent. 

O 
20 
40 

SO 
60 


Sp.  Or.  of 
Sat.  Sol. 

1. 148 
1. 122 
1.088 
1.067 
1.042 


(Seidell,  1909,  2910.) 

Gms.  OHi.        Gms.  CtHtOH 
OHCOONH4  per     per  100  Gms. 
100  Gms.  Sat.  Sol.        Sat.  Sol. 


50.8 

50.3 

48.3 
46.7 

44-7 


70 
80 
90 

95 
100 


Sp.  Gr.  of 
Sat.  Sol. 

1. 015 
0.979 
0.936 
0.907 
0.87s 


AMM0NIX7M  SELENATE  (NH4)2  Se04 

100  gms.  HiO  dissolve  1.22  gms.  (NH4)i  Se04  at  I2^ 


Gms.  c;h«.oh 

COONH«  per  10 
Gms.  Sat.  Sol 

42 

38 

27.8 
22.3 


(Tutton,  190] 
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AMMONIUM  STBARATE 


iMMOnUlf  STIARATE  CuHuOiNHi. 

Solubility  in  Several  Solvents. 

(Fakiola,  19x0.) 
Cms.  CitHaOsNHi  per  xoo  cc  of: 


r. 

0 

10 
20 

30 

SO 


AbHinte  AkoboL      75%AloohoL 
O.I 

0.3  0.56 

0.5 
0.9  1.83 

1.8  S 

SS 


50%  Alcohol  Ether. 


0.25 

0.51 
1. 16 

3-21 


Acetone. 


0.08  (i3*») 


AMMORIUlf  SULFATE  (NH4)tS04. 

Solubility  in  Water, 

(Mulder.) 
^     Gbmm  (NH4)»SO^  per  100  Grama. 


Grams  (NH«)iSO«  per  too  GfUMk 


0 

5 
10 

30 

«5 


Water. 
70.6 
71.8 

73  o 

74.2 

75-4 
76.7 


Solution. 

41  4 
41.8 

42.2 

42.6 

43  o 
43-4 


30 

40 

60 

80 
100 
108.9 


Water. 
78.0 
81.0 
88.0 

95  3 
103 -3 

107.5 


Solution. 

43-8 
44.8 

46.8 

48.8 

50  8 

51 -8 


Sp.  Gr.  of  saturated  solution  at  15**  —  i  248;  at  19**  —  1.241 

Eutectic  point.  Ice  +  (NHJiSOi  =  - 19.05**  and  38.4  gms.  (NHJiSOi  per  100 
gnu  at  loiutioo. 

Solubility  in  Aqueous  Ammonia  Solutions  at  25'. 

(D'Ans  and  Schreiner.  19 lo.) 


Mob.  per  1000  Gms.  Sat.  SoL 


Gms.  per  1000  Gms.  Sat.  Sol. 


(.VH,). 
0 

(NHJ,S04. 
3.28 

1.02 

2.60 

I  95 

2.13 

3  44 
5-35 
713 

I  59 
1. 16 

0.78 

9  47 

0 

(NHj). 

(NH4),S04 

0 

433.4 

174 

343.6 

33-2 

281. 5 

58 -6 

210. 1 

91. 1 

153.3 

121. 4 

103 

161. 2 

0 

Solubility  of  Ammonium  Sulfate  in  Aqueous  Solutions  of  Copper 

Sulfate  at  30''  and  Vice  Versa. 

'    (Schzeinemakers,  1910.) 


Ott^ prriao Gms.  Sat. 
SolstioB. 

■VHihSO^ 


Solid  Phase. 


44 

38.32 
29.27 

/7  53 
933 


CuS0». 

o 

o  77 

1.57 
4.05 

11.03 


(NH4),S04 

(NH4)iS04+i.i.6 

1. 1.6 


(( 


It 


Gms.  per  100  Gms.  Sat. 

Solution.  Solid  Phase. 

(NHJjSO*.        CUSO4. 

8.19  13.65 

6.98  16.77 

5.79        20.53  i.i-6+CuS04.5HiO 
2.45        20.19        CUSO4.5H2O 
20.32 


1. 1.6 


(( 


o 

•  =»  Solubility  of  1. 1.6  in  water. 

I.I.6  =  CuS04(NH4)2S04.6H,0. 
Sevefal  additional  determinations  for  the  above  system  at  19**,  are  given  by 
'^^loff  (i873),  and  by  SchiflF  (1859). 


AMM0NIX7M  SULFATE 


64 


Solubility  of  Ammonium  Sulfate  in  Aqueous  Solutions  of  Ferrous 

Sulfate  at  30**  and  Vice  Versa. 

(SchrememAkers,  1910  a.) 


Cms.  per  100  Cms.  Sat. 
Solution. 

Solid  Phase. 
(NH4)2S04 

(NH)S0+i.i.6 
1. 1.6 

u 

Cms.  per  xoo  Gnu.  Sat. 
Solution. 

Solid  Phaae. 

(NHJtSO*.          Fe50«. 
44.27             0 

43.88            0.79 

34.24             1.72 

19.64             5.70 

16.29             7.9s 

(NH4),S04.          FeS04. 

8.90  17.64 

644            23.59 

5.91  25.24    I 
5.24            25.24 

0                   24 .  90' 

1. 1.6 
(( 

.i.6+FeS04.7H 
FeS04.7H^ 

II. 45       13.13 

a 

I.I.6  =  (NH4)2S04.FeS04.6H20. 

Data  for  the  quaternary  system  (NH4)2SO^  -\-  FeSOi  +  LiiSOi  +  HjO  at  , 
arc  also  given. 

Solubility  of  Ammonium  Sulfate  in  Aqueous  Solutions  of  Lithiuk 

Sulfate  and  Vice  Versa. 

(Schreinemakers.  Cocheret,  Filippo  and  deWaal,  1905,  1907.) 


Results  at  30*. 

Results  at  5b'. 

Gms.  per  100  Cms.  Sat. 

Gms.  per  100 

Gms.  Sat. 

Solution. 

Solid  Phase. 

Solution. 

Solid  Phase. 

(NH4),S04.          Li,b0«* 

(NHJjSO,. 

LitSO*: 

44.1               0 

(NHO.SO4 

45-7 

0 

(NH4),S04 

40.8               3 

43 

05 

5.86 

(NH4)«S04+NU4U 

39-5           6.6 

(NH4),S04+NH4US04 

19 

65 

16.35 

NH«LiSQt 

30            10 

NH«LiS0« 

13 

.90 

21.20 

(( 

21.6         15 

•< 

13 

97 

21.23 

NH4LiS04+Li,SO«J 

15             20 

«< 

II 

45 

21.75 

Li,SO«.H^ 

12.5         21.9 

NH«LiS0«+Li,S04.H^ 

9 

63 

22.79 

« 

8.9         23 

Li,S04.H,0 

8 

.58 

23.09 

a 

0            25.1 

H 

7 

56 

22.86 

M 

• 

0 

24 -3 

i( 

Additional  data  for  the  triple  points  of  the  above  system  at  20®,  57*  and 
are  given  by  Spielrein  (19 13),  but  the  terms  in  which  the  results  are  preseii 
are  not  clearly  shown. 

Data  for  the  quaternary  system,  ammonium  sulfate,  lithium  sulfate,  alec 
and  water  at  6.5**,  30*  and  50**  are  given  by  Schreinemakers  and  van  Dorp  (ign 

A  mixture  of  an  excess  of  ammonium  and  of  ix)tassium  sulfates  in  watei 
19**  was  found  by  RUdorff  (1873)  to  contain  37.97  gms.  (NH4)iS04  +  39.3  g 
K1SO4  per  100  gms.  sat.  solution. 

Solubility  of  Ammonium  Sulfate  in  Aqueous  Solutions  of  Sulfuri 

Acid  at  30**. 

(Van  Dorp,  1910  and  1911.) 


Gms.  per  100  Gms.  Sat. 
Solution. 

SoUd  Phase. 

(NH4)2S04 
it 

(NH4),SO«+3.i 

Gms.  per  100  Gms.  Sat. 
Solution. 

SoUd  Phase 

(KH4),S04.           HiSO*. 

44-3             0 

43.6               10 
44.1               13.2 

(NH4)^4.          HtS04. 

32.8  40 

26.1              45 

20.9  50 

(NH4)HS 

42.9               15 
41                    20 

40.8               25 

43              30 
45-5           33-8 
42.3           35 

31 

H 
ti 

(( 

3.t+(NH4)HS04 
(NH4)HS04 

176          55 
17.8         60 
20             61.7 
30             62.9 
37             62.2 

3.1  =3[(NH4)iS04].H|SO. 
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Dita  for  the  solubility  of  ammonium  sulfate  in  aqueous  solutions  of  sulfuric 
add  of  concentration  extending  to  lo  gm.  mols.  per  liter,  are  given  by  D'Ans 
(wand  1913). 

Data  for  the  solubility  of  ammonium  and  lithium  sulfates  in  concentrated 
Suntric  add  containing  traces  of  water,  at  30^  are  given  by  Van  Dorp  (19 13-14). 


Solubility  of  Ammonium  Sulfate  in  Aqueous  Solution  of  Ethyl 

Alcohol  at  30*  and  at  50**. 

(Results  at  30*,  WQMUit,  1909;  at  50*.  Schreinemakers  and  de  Baat,  1907.) 

Results  at  30*.    Two  liquid  layers  are  formed  at  concentrations  of  alcohol 
between  5.8  and  62%.    These  have  the  compositions: 


Upper  Layer. 

Lower  Layer. 

Giu. 

per  too  Gms.  Sat  Solution. 

Gms,  per  100  Gms.  Sat.  Solution. 

(XHJ,SCV 

CAOH. 

HA 

(NHJiSO* 

CH,0H.               HjO. 

2.2 

56.6 

41.2 

37    I 

5-8            57. I 

2.6 

54  S 

42.9 

35-7 

6.3            58 

3-4 

S2-3 

44-3 

33.8 

7.4            58.8 

132 

318 

55 

21.7 

18.4           so. 9 

17 

25 

58 

17 

25               S8 

At  a  CQQoentration  of  62%  alcohol  the  liquid  is  homogeneous  and  contains 
*-3  gnu.  (NH4)tS04  per  100  gms.  sat.  solution.  At  90.4%  alcohol  no  (NH4)2S04 
isdisnhfed. 

Rauksat  50*. 

Gms.  per  too  Gms.  Saturated  Solution. 


(NllJaSO*. 

43  02 
41. 1 

1.2 

0.2 


C,H,OH. 

2.32 

41 
64.5 

75. 5 


11,0. 
54.66 
54-8 

34.3 
243 


Between  the  concentrations  4.1  and  64.5%  CsHsOH  the  mixtures  separate 
into  two  layers.  The  percentage  composition  of  each  mamber  of  several  such 
cxmjoioed  layers,  is  as  follows: 


Upper  Layer. 

Lower  Layer. 

Com.  per  too  Gms.  Sat.  Solution. 

J  Gra«. 

per  1 00  Gtis.  Sat. 

Solution. 

CVHj,S(V 

CH.OH. 

HjO.^ 

(NH|),S04. 

QH»OH. 

H,0. 

1.2 
1.6 

3.8 

7-4 

645 
60 

SO 
40 

34.3 
38.4 
46.2 

52.6 

41. 1 
36.8 
30.8 
26.6 

4.1 
6 

9 
12 

54.8 
57.2 
60.2 
61.4 

10 

34.4 

55.6 

23.6 

15 

61.4 

Two  determinations  at  o®  by  deWaal  ^'1910)  gave  30  gms.  (NH4)2S04  per  100 
fns.  sat.  solution  in  9.41%  alcohol  and  0.14  gm.  (NH«)2S04  in  73.03%  alcohol. 
Bttween  these  concentrations  of  alcohol  two  liquid  layers  are  formed. 

100  gms.  95%  formic  add  dissolve  25.4  gms.  (NH4)2S04  at  16.5**. 

(Aschan,  19x3.) 


AMMONIUM  SULTATl  66  | 

Solubility  of  Ammonium  Sulfate  in  Aqueous  Ethyl  Alcohol  SoLunoMBi 

[CmUinued,) 

(Thuibe  and  Neubof  —  Z.  phyiik.  Chem.  i.  sio*  "S?;  BodAnder  — /Mtf .  7tji8,  '91;  SdmincnMikBr— 
Ibid,  aa*  657*  '97;  deBntjB*— /M.^a.  68,  '00;  linebftrger  — Am.  Cb.  J.  149  j8o^  'paO 

Upper  Layer  Ratpltt-  Ijofwtt  Layer  Rewlts* 

Grams  per  100  Gma.  Sohi-  Gms.  Ct^OH      G°»-  (NHpaSOt  per  100  ff. 


aco  ai 

;  io'-40'. 

per  100  Gm8< 

iH(OH. 

(NH4)>S0i^ 

Solutkm. 

100 

0.0 

0 

80 

O.I 

a-S 

70 

0.3 

s-o 

60 

14 

7-5 

SO 

3-2 

10. 0 

45 

4.8 

"S 

40 

6.6 

150 

35 

9.2 

17  5 

30 

13.2 

20.0 

25 

14.6 

Solutkm  at: 


6.f.  if,  3i». 

42.0  42*6  44 

39.0  40.2  ? 

36.2  37.2  ? 

33'^  345  42 

30.0  31.0  35 

27.2  28.0  ? 

24.6  25.2  ? 

22.0  22.4  ? 

20.0  20.0  ? 


Note.  —  When  ammonium  sulfate  is  added  to  aqueous  solutions  of  alcohol, 
it  is  found  that  for  certain  concentrations  and  temperatures  the  solutions  sep- 
arate into  two  liquid  layers,  the  upper  of  which  contains  the  larger  percentage 
of  alcohol. 

Most  of  the  determinations  which  have  been  made  upon  this  system,  as  con- 
tained in  the  papers  referred  to  above,  are  given  in  terms  of  grams  of  ammo- 
nium sulfate,  of  alcohol  and  of  water  per  100  grams  of  these  three  components 
taken  together.  Those  results  which  are  given  in  other  terms  can  be  readily 
calculated  to  this  basis,  and  it  is,  therefore,  possible  to  make  a  comparison  of  the 
several  sets  of  determinations  by  plotting  on  cross-section  paper  and  drawing 
curves  through  the  points.  In  the  present  case  the  grams  of  alcohol  per  100 
grams  of  solution  were  taken  as  ordinates,  and  the  grams  of  ammonium  sulfate 
in  the  same  quantity  of  each  solution  taken  as  abscissae.  It  was  found  that  a 
single  curve  could  be  drawn  through  practically  all  the  points  representing  the 
upper  layer  solutions  at  the  several  temperatures,  but  the  points  for  the  solutions 
containing  the  larger  amounts  of  water  gave  curves  which  diverged  with  increase 
of  temperature.  The  results  given  for  33"  in  the  above  table  are  not  to 
be  accepted  as  correct  until  further  work  has  been  done. 


Solubility  of  Ammonium  Sulfate  in  Aqueous  Propyl  Alcohol  Solutions 

at  20**. 

CUnebarger'— Am.  Ch.  J.  14, 380,  '92.) 
Gms  per  xoo  Gms.  Gms.  per  loo  Gms. 


ution.  Solution. 


Solu 


C^tOH.  (NH«)sSO«.  CsHtOH.  (NH4)sSO«. 
70               0.4                         40  3.2 

6g  i.o  30  4.8 

50  2.0  20  6.7 


67     AMMONIUM  Cadmium  SULTATI 

Cadmium  SULFATE    (NH4)2Cd(S04)26H,0. 
loo  cc  H^  dissolve  72.3  gms.  (NHOiCdCSOOt  at  25^  (Locke,  1901.) 


Chromium  SULFATE  (Alum)  (NH4)2Cr3(S04)4.24H20. 

100  oc.  H/)  dissolve  10.78  gms.  anhydrous  or  21.21  gms.  hydrated  salt  at  25^ 

(Locke,  1 90s.) 

anUM  Cobalt  SULFATE  (NH4)2Co(S04)t.6H,0. 

SoLUBiLmr  IN  Water. 

CToUcr  —  Liefaig's  AaaaitngSt  193.  '55;  v.  Hauer—  J.  pr.  Chem.  74*  433*  '58;  at  af,  Locke—  Am 


Ctu  J.  27,  459. 

'01.) 

Gms.  (NIl4)sCo(SO«)a 

Gms.  (NH4)sCo(S04)t 

f. 

PM"  too 

Gms. 

f. 

per 

100  Gms. 

Water. 

Sdatioiu 

Water. 

Solutioa7 

0 

6.0 

5-7 

40 

22 

0 

18. 0 

xo 

9   5 

8.7 

so 

27 

0 

21-3 

20 

13  0 

"S 

60 

33 

•s 

as-i 

as 

14.7a 

12.8 

70 

40 

.0 

28.6 

30 

17.0 

US 

80 

49 

0 

32  9 

;.  —  The  determinations  reported  by  the  above  named  inves- 
tigators were  plotted  on  cross-section  paper  and  although  considerable 
▼ariatiofis  were  noted,  an  average  curve  which  probably  represents 
very  nearly  the  true  conditions  was  drawn  through  them,  and  the  above 
taUe  made  from  this  curve. 

AMMURiUM  Indium  SULFATE  (NH4)iIns(S04)4.24H20. 
100 gms.  H^  disserve  200  gms.  salt  at  16''  and  400  gms.  at  30®.     (ROasler,  X873) 


AMMOEIUM  Iron  SULFATE  (Alum)  (NH4)tFei(S04)4.24H,0. 

100  oc  H/)  dissolve  ^.i 
'S*-  Sp.  gr.  of  saturated  sol 


100  oc  H/)  dissolve  44.15  ^pns.  anhydrous  or  124.40  gms.  hydrated  salt  at 

solution  at  15^  =  1.203.  (Locke,  1901.) 


^MMXmnm  iron  SULFATE  (ferrous)   (NH4)sFe(S04)i.6HsO. 


Solubility  in  Water. 

CTobler;  at  35*,  Locke  —  Am.  Ch.  J.  auc,  459,  'ox.) 


|.      G.  (NH4)iFe(SO0i 
*  '       pcrioo  f .  HsO. 

f. 

G.  (NH4)aFe(S04>« 
per  100  g.  HsO. 

t». 

G  (NH0<Fc(SOdt 
per  100  g.  BiO. 

0               12. S 

as 

aSo(T) 

SO 

40 

15               30.0 

as 
40 

35-1  (L) 
33  0 

70 

Sa 

AimOllIUM  Lead  SULFATE  (NH4)tS04.PbS04. 

Solubility  in  Water. 

(Bane.  1909.) 
^  Gms.  (NH4)tS04  per  100  Gms. 


20 
SO 

7S 
100 


Sat.  SohitioQ. 

12.17 

16.15 

19  Sa 
22.74 


Water. 

13-86 

19  as 

a4-3i 
29.42 


Solid  Phase. 

(NH4)tS04.PbS04 


u 
ti 
ii 
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AMMONIUM  Lithium  SX7LFATE  NH4LiS0«. 

Solubility  in  Water. 

(Schreioemakers.  Cocheret.  Filippo  and  deWaal,  1905, 1907J 
Cms.  NH4LiS04  Gms.  NIU«tSO« 


r. 

per  100  Gms. 
Sat.  Sol. 

Solid  Phase. 

f. 

pec  100  Gms. 
Sat.  Sol. 

SnHdPlMB 

0 

0 

Ice 

—  10 

35-25 

NH«LiSO 

-  S 

14 

i( 

fio 

35  58 

« 

—  10 

235 

« 

30 

a?. 87 

« 

-IS 

29.7 

it 

SO 

36 

tt 

—  2o.6Eutec. 

3SIS 

Ice+NH4LiS04 

70 

36.18 

ii 

AMM0NIX7M  Magnesium  SX7LFATE   (NH4)tMg(S04)s. 

Solubility  of  Ammonium  Magnesium  Sulfate  in  Water. 

(Porlezza,  1914.) 
Gms.  per  100  Gms.         goUd  Phase.  V,     ^ms.  per  ,,00  Gms       g^  p^^ 

Sat.  Sol.     Water.  ^"«  ^™«  •       Sat.  Sol.     Water.       ^«« '^'■«' 

—0.34  1. 01  1.02  Ice  20  15.23  17.96  (NHJiBlgCSQ 

—0.80  2.98  3.07  "  25  16.45  19.69 

-1.23  4.92  5.17  "  30  17.84  21.71 

—  1.60  6.56  7.02  "  40  20.51  25.86 

-2.02  8.34  9.10  "  50  23.18  30.17 

-2.34  EuteC Ice+(NH«),Mg(S04),  60  26. 02  35. 1 7 

O  10.58  11.83  (NHOMgSO^  80  32.58  48.32 

10  12.75  14.61  "  100  39.66  65.72 

AMMONIUM  Manganese  SX7LFATE   (NH4)2Mn(S04)t.6H^. 

100  cc.  water  dissolve  37.2  gms.  (NH4)sMn(S04)2  at  25^  (Locke,  1901 

AAIMONIXTM  Nickel  SX7LFATE  (NH4)2Ni(S04)s.6H20. 

Solubility  in  Water. 

(Average  curve  from  Tobler,  Locke,  at  a^.) 


G.  (NH4)sNi(S04)> 

G.  (NH«)2Ni(SO«)t 

f. 

per 
Wuier. 

100  Cims. 

f". 

per 

100  Gms. 

Solution. 

Water. 

St^utioQ. 

0 

10 

0.99 

40 

12.0 

10.72 

10 

40 

3  85 

50 

14.5 

12.96 

20 

65 

6.10 

60 

17.0 

14.  S3 

25 

7-57 

7.04 

70 

20  0 

16.66 

30 

9.0 

8  45 

AMMONIUM  Sodium  SULFATE  NH4NaS04.2HsO. 

100  gms.  water  dissolve  46.6  gms.  NH4.NaSO4.2HsO  at  15**  Sp.  Gr.,  of  Sol.  ■ 
1.1749. 

AMMONIUM  Strontium  SX7LFATE  (NH4)sS04.SrS04. 

Solubility  in  Water. 

(Barre,  1909.) 
Gms.  (NH«)tSO«  per  100  Gms. 
^'  Sat.  Solution.     wII^T^  ^"^  P*"^' 

SO  43 .  99  78 .  54       (NH4)2S04.SrS04+  SrS04 

75  45.40  83.15 

100  46.27  66.2 


69    AMMONIUM  Vanadium  SULFATE 


lOO 


Vanadium  SX7LFATE  (Alum)   (NH4)sVt(S04)424H,0. 

H/)  dissolve  31.69  gms.  anhydrous  or  78.50  gms.  hydrated  salt  at  25^. 

Qjockt,) 
Zinc  SULFATE   (NH4)iZn(S04)i.6H20. 

Solubility  in  Water. 

(Avenge  curve,  tee  Note,  p.  67,  Tobler,  Locke,  at  25*.) 


f. 

G.  (NH«)sZo(SO«)a 
per  100  Gms. 

Solatioo. 

Water; 

0 

6  54 

7.0 

10 

8.67 

95 

30 

II. II 

"S 

as 

12.36 

14. 1 

30 

13  79 

16.0 

G.  (NH«)aZa(S04)t 
per  100  Gms. 


40 

SO 
60 

70 
80 


Solution. 
16.66 
20.0 

23    I 

25  9 
39.6 


Water. 
20 

«S 
30 

35 
4a 


(Marshall,  1891-) 


AMMOHnni  PERSULFATE  (NH4)sS^. 

100  parts  HiO  dissolve  58.2  parts  (NH4)2SsOs  at  o"*. 

AMMOHIUM  Sodium  Hydrogen  SULFITE  (NH4)Na2H(SO,),4H,0. 

100  gms.  H/)  dissolve  42.3  gms.  salt  at  12.4''  and  48.5°  gms.  at  I5^ 

(Schwincker,  1889.) 

AMMQinnf  Antimony  SULFIDE  (Sulfoantimonate)  (NH4)iSbS4.4HsO. 
Solubility  in  Water  and  in  Aqueous  Alcohol. 

(Dook,  1908.) 

I  In  Water.  In  Aqueous  Alcohol  at  lo*. 


f         Gmt.  (NH«)|SbS, 
pciioo Gma.  Sat. Sol 

Solid  Phase. 

jua.  oer  loo  C 

ims.  Sat.  Solution 

CH4OH. 

(NHjjSbS*.  ' 

"  19          9-9 

Ice 

0 

43-2 

-  S            20 

i( 

SI 

35-9 

"8            30.2 

a 

19. 1 

23.1 

-13  s         41  6 

Ice+(NH4),SbS«.4HsO 

431 

8.7 

0           41.6 

(NH«),SbS*.4H:0 

531 

4.1 

+20           47.7 

H 

93-3 

0 

30        54. S 

tt 

AttOnUM  ^-Naphthalene  Mono  SX7LF0NATE  C10H17SOSNH4. 

100  cc.  <A  the  saturated  aqueous  solution  contain  13.05  gms.  of  the  salt  at 
25',aod  4»  »  1.034.  OVitt,  191S.) 

AttOMIUM  Phenanthrene  Mono  SX7LF0NATES  Ci4H»S03NH4  (2),  (3)  and 
^''  Solubility  in  Water  at  20**. 

(Sandquist.  1912.) 

Joogms.  H,0  dissolve  0.37  gms.  Ci4HfSO,NH4  (2). 
loogms.  HiO  dissolve  0.26  gms.  C,4HtSO,NH4  (3). 
100  gms.  HiO  dissolve  4.41  gms.  Ci4HfSOsNH4  (10). 

ttMOHIUM  2.5  di-iodobenzene  SULFONATE  C«H,Is.S0s(NH4). 
100  gms.  H^  dissolve  4.35  gms.  salt  at  20°.  (Boyle,  1909.) 

ttUCm^UM  TARTRATES   (NH4)sC4H40«. 

100  cc.  H/)  dissolve  2.83  gms.  (NH4)jC4H40«.2HiO  at  o**.  (Fenton.  1898.) 

loocc  HiO  dissolve  5.9  gms.  (NH4)sC4H404  at  15''  (d  =  1.04). 

(Greraish  and  Smith,  1903.) 

ttMOMIUM  Lithium  TARTRATES  dextro  and  racemic. 

Mogms.  sat.  sol.  in  HsO  contain  13.104  gms.  racemate(NH4)Li(C4H40;).H20at20^ 
100  gms.  sat.  solution  in  HiO  contain   14.186  gms.  dextro  (NH4)Li(C4H40«). 

I  H/)  at  20*.  (Schkmberg.  1900.) 

Freezing-point  data  for  mixtures  of  water  and  ammonium  tartrate  and  of 

*3tcraiid  ammonium  racemate  are  given  by  Bruni  and  Finzi  (1905). 


AMM0NIX7M  THZOCYANATl 
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AMM0NIX7M  THZOCYANATS  NH«SCN 

Solubility  in  Water. 

(Avence  curve  irom  resulU  of  Rttdorff,  s868  and  1872;  Waasflijew,  19x0:  Smits  and  Kettnor, 


f. 

Cms.  NH«SCN 
per  100  Cms.  Sat.  Sol. 

SolM  Phase. 

f.         Gn*.  NH^CN           SnI 
*•    persooGiii*7Sat.Sal.      Phi 

—  10 

20 

Ice 

0 

545        NH4S 

-IS 

28.5 

a 

+  10 

59 

—  20 

355 

tt 

20 

63 

-25. 

2      42  Eutec. 

Ice+NH«SCN 

2S 

65-5 

—  10 

SO 

NH4SCN 

30 

67.5 

Data  for  the  system  ammonium  thiocyanate,  thiourea  and  water  at  2 
given  by  Smits  and  Kettner  (19 12)  in  the  form  of  a  trian&[ular  diagram,  t 
numerical  results  are  omitted.  The  diagram  confirms  the  freezing-point  lo 
results  in  showing  that  the  molecular  compound  NHiSCN^CNHOsCS  is  U 

100  gms.  acetonitrile  dissolve  7.52  gms.  NH4SCN  at  i8^    (Naumann  and  Schk 

Freezing-point  curves  have  been  determined  for  the  following  mixtures: 

Ammonium  Thiocyanate  +  Ammonia.  (Bradley  and  Alexande 

"  4-  Potassium  Thiocyanate.  (Wraesnemk; 

"  "  4-  Thiocarbamide  (Thiourea).      (Renolds  and  Wera 

Findlay,  1904;  Atkins  and  Werner,  191 2;  Smits  and  Kettner,  19x3;  Wnemewak] 

AMMONIUM  URATE  (Primary)  CsHiNANHi. 

Solubility  of  the  Lactam  and  Lactim  Forms  in  Water. 

(Gudzeit,  190S-09.) 
Gms.  of  Each  per  1000  cc.  Sat.  Solution. 


V. 

Lactam. 

Lactim. 

Mixture  of  the  Two. 

18 

0.456 

0.304 

0.414 

37 

0.817 

0.540 

0.741 

AMMONIUM  Meta  VANADATE  NH4VO,. 

Solubility  in  Water  and  in  Aqueous  Ammonium  Salt  and  Ammoi 

Hydroxide  Solutions. 

(Meyer,  1909.) 
Gms.  per  xooo  cc.  in  Each  Solvent. 


f. 

Water. 

o.os  n. 

nhSci. 

o.x  n. 
NH4CI. 

0.05  n. 
NH4NO,. 

0.1  n. 
NH4NO,. 

0.0668  n. 
NH,. 

O.I4J  D. 

NH.. 

18 

4.3s 

1.66 

0.41 

1.67 

0.58 

558 

7-97 

25 

6.08 

2.63 

1. 17 

2.77 

1.23 

7.06 

8.58 

35 

10.77 

S-2I 

2.69 

•    •    • 

•    •    • 

•    •    • 

•      •     • 

45 

15-71 

8.88 

S-40 

•    •    • 

•    •    • 

•    •    • 

•     •• 

55 

19.97 

II. 18 

7.40 

•    •    • 

•    •    • 

•    •    • 

•     •    • 

70 

30 -47 

•  •  • 

•  •  • 

•    •    • 

•    •    • 

•    •    • 

•     •     • 

100  cc.  anhydrous  hydrazine  dissolve  2  gms.  ammonium  metavanad 
room  temp.  (Welsh  and  Brodeno 

AMYODAUN  C»>HnN0.3HtO. 

I(X)  gms.  trichlorethylene  dissolve  0.029  S^*  amygdalin  at  15^ 

(Wester  and  Bruii 

AMYL  AOETATE  BUTYRATE,  FORMATE,  etc. 

Solubility  in  Water  and  in  Aqueous  Alcohol  at  20* 

[(Bancroft—  Phys.  Rev.  3,  xji.  196.  205,  '95-'96;  Traube.— Ber.  I7f  2304*  '84.) 


Ester. 


cc.  Ester  per 
xoo  cc.  H3O. 


Amyl  acetate       o .  2 

Iso  amyl  acetate  0.2  (1.2?) 

Amyl  butyrate    o .  06 


Sp.  Gr. 
of  Ester. 

0.88 
... 
0.85 


Ester. 


cc.  Ester  per 
xoo  cc.  HjO. 


Amy!  propionate    o .  i 

Iso  amyl  formate   0.3  (gms.  i 
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SoLUBiuTT  IN  Aqueous  Alcohol  at  Room  Temperature. 

(Pfeiffer,  1892.) 

SohMity  of  Iso  Axnyl  Acetate  Solubility  of  Amyl  Acetate  and  Amyi 
in  Aq.  Alcohol  Mixtxires.  Formate  in  Aq.  Alcohol  Mixtures. 


ccboAm^ 


cc^O. 
7 

6 

5 

361 

3. 01 
a. 60 


0.41 
0.7 

30 
40 
SO 


CC  HaO  adde 

d  to  cause  aepantiaii 

of  Mcond  phase  in  mixtures  of  the 

cc.  OH^H 

given  amounts  of  alcohol  and  3  cc 

portions  of: 

Amyl 

Amyl' 

Formate. 

Acetate. 

3 

1.80 

1.76 

9 

8.77 

9 

03 

IS 

17.01 

17 

5« 

31 

27.06 

26 

99 

27 

38-31 

37 

23 

33 

50-71 

48. 

41 

39 

65.21 

•  < 

1  • 

45 

85.10 

•  •  • 

48 

9420 

• « 

•  • 

AKTL  ALCOHOL  COIuOH. 

Solubility  op  Amyl  Alcohol  in  Water  at  22**. 

(Hen  —  Ber.  31,  1671.  'pS.) 

100  CC  water  dissolve  3.284  cc.  amyl  alcohol.  Sp.  Gr.  of  solu- 
tion wm  0.9949,  Volume  *  102.99  cc. 

100  cc  amyl  alcohol  dissolve  2.214  cc.  water.  Sp.  Gr.  of  solu- 
tion ->  0.8248,  Volume  >-  101.28  cc. 

Sp.Gr.  of  H,0  at  22**  -  0.9980;  Sp.  Gr.  of  amyl  alcohol  at  22®-  0.8133. 

ScLUBiLmr  IN  Aqueous  Solutions  of  Ethyl  Alcohol. 

(Pfeiffer,  zSga;  Bancroft,  1895-96.) 

Mixture  of 


MntiBe  if 
^  ex. 

3 
6 

9 

13 
IS 


cc. 


H/)i 
Mixti 


added  to* 
ure  at 


cc 


C^uOH+CAOH 


lU)  Added  to* 

Mixt 


luture  at 


9.x". 
3.21 

IO-35 
18.34 

27-47 
41.25 


19.  J . 

3-S 
10.80 

19.10 

29.15 
43.15 


ex. 

3 
6 

9 
12 

IS 


cc 

3 
3 
3 
3 
3 


13.3 . 
3.36 
2.20 

2.10 
2.10 
2.10 


17.4. 

3-47 
2.25 

2.15 
2.10 

2.10 


*  J«t  enoogh  witer  wis  added  to  produce  rVwidinfM. 

.Vote.  —  The  effect  of  various  amounts  of  a  large  number  of  salts 
opon  the  temperature  (39.8°)  at  which  a  mixture  of  20  cc.  of  amyl 
*icohol  +  20  cc.  of  ethyl  alcohol  +  32.9  cc.  of  water  becomes  homo- 
jwjcons  has  been  investigated  by  Keiffer  (Z.  phys.  Ch.  9i  444,  '92). 
^  results  are  no  doubt  of  interest  from  a  solubility  standpoint,  but 
tJjw  recalculation  to  terms  suitable  for  presentation  in  the  present 
compilation  has  not  been  attempted. 

I^BnuBunoN  or  Isoamyl  Alcohol  between  Water  and  Cotton  Seed 

Oil  at  25**. 

(Wroth  and  Reid.  1916.) 
Cms.  C»HtiOH  per  100  ex.  _    . 


»  Layer. 

H,0  LayCT. 

AAUO. 

1-947 

0-9153 

0.470 

a  195 

1.1156 

0.508 

2.273 

1 .  1050 

0.486 

2.372 

0-9995 

0.421 
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Solubility  of  Amyl  Alcohol  in  Water  and  in  Aqueous  Solutic 

Ethyl  and  Methyl  Alcohols. 

(Fontein.  1910.) 


In  Water. 

In  Aq.  Ethyl  Alcohol.' 

*        In 

Aq.  Methyl. 

Gnu.  CtHuOH  per 

Gms.  C.Hjii 
100  G 

OH  per 

*• 

100  Gms. 

V 

ms. 

t* 

100  Gi 

%  • 

H,0          CeHuOH 
Layer.          Layer. 

m    m 

1 

L,H*0H+H,0  aH„0tf 
Layer.           Layer. 

w   • 

CH«OH+H/) 
Layer. 

OS 

4             ... 

45 

16.2 

•    •    • 

3.6 

II 

15s 

2.6        90.7 

20 

20.8 

•    •    • 

20 

193 

20 

2.6        90.6 

40 

26.7 

•    •    • 

38.4 

•    •    • 

40 

2.1         89.5 

60 

2>^ 

•    •    • 

40 

312 

60 

2            88 

67.8 

•  •  • 

24.4 

50 

371 

80 

2.S        86 

70 

36. S 

73-7 

60 

43-3 

100 

3            83.8 

80 

40.8 

70.1 

70 

52.7 

120 

3.8        80.8 

90 

47 

64 

72 

(crit.  t< 

140 

s        76.4 

94.2 

(crit.  temp.) 

160 

7-3        70 

170 

9-3        65.1 

180 

135        57-3 

187. 5 

(crit.  temp.) 

•  Of  33SS  Pei 

'  cent  CiHtOH. 

t  Of  33  per  cent  CH/)H. 

The  "synthetic  method"  was  used  for  the  preceding  determinatior 
mentation  amyl  alcohol  of  b.  pt.  131^-131. d**  and  d\i.%  =  0.814  was  ei 
It  contained  16%  of  optically  active  amyl  alcohol.  Many  other  series 
minations  were  made  with  solvents  containing  other  percentages  of  ei 
methyl  alcohol.  Also,  other  series  were  made  for  the  above-named 
systems  at  constant  temperatures  from  which  binodal  curves  were  c 
The  author  uses  a  very  ingenious  indirect  method  for  determining  the  < 
tion  of  the  conjugated  solutions.  Data  are  also  given  for  the  distrib 
ethyl  alcohol  between  water  and  amyl  alcohol. 

The  results  of  Alexejew  (1886)  for  the  solubility  of  amyl  alcohol  i 
agree  fairly  well  with  the  above  data. 

AMYL  AMINE  CiHn.NH,. 

The  freezing-point  curve  for  mixtures  of  amyl  amine  and  water  is  \ 
Pickering  (1893). 

Iso  AMTLAMINE  HYDROCHLORIDB  CftHn.NHs.HCl  (iso). 

100  gms.  HsO  dissolve  192.2  gms.  of  the  salt  at  25®.  (Peddle  and  Tui 

100  gms.  CHCls  dissolve  5.1  gms.  of  the  salt  at  25^ 

Data  for  the  distribution  of  €-chloramyl  amine  between  water  an 
chlorethane  at  o**,  water  and  nitrobenzene  at  25**  and  water  and  benzen 
are  given  by  Freundlich  and  Richards  (1912). 

AMYLENE   (Trimethylethylene)  (CH,)iC:CHCH,. 

Reciprocal  Solubility  in  Aniline;  Determinations  by  Synthetic  I 


(Konowalow,  1903.) 

f. 

Gms.  Aniline 

per  100  Gms. 

V. 

Gms.  Aniline  per  100  Gi 

Amylene  Layer. 

Aniline  Layer. 

Amylene  Layer.                   Ani 

0 

19s 

81.5 

10 

28                      ; 

2 

19.7 

80.5 

12 

34                       < 

4 

20.5 

79-5 

13 

38.S                    < 

6 

21.7 

78 

14 

45                       ! 

8 

24.2 

75-8 

I4S 

(crit.  temp.)    51.6 

73  AHYLINB 

SoLUBiLmr  OF  Amtlbnb  in  Liquid  Carbon  Dioxide. 

(BQduier,  1905-06.) 

(Determinations  made  by  the  synthetic  method.) 

t'.     (crit.)  31  103  201 

Gffls.  CftHio  per  loo  gms.  sat.  sol.  o  38  100 

iimRI  HYDRATE  (CH,)tC(OH)CHt.CH,. 

Tbe  distributioa  coefficient  of  amylene  Hydrate  between  olive  oil  and  water 
tt  ovd.  temp,  is  1.  (Bauin,  1899.) 

AnHtOmDOTOZINE  CiiHuOio. 

Solubility  in  Several  Solvents  at  12^  and  at  the  Boiling-Points  of 

THE  Solvents. 

(Zuyer,  1886.) 


Gim.  CaH«i0M  per  100  Gms.  Sat.  Sol.  at : 

/ 

X2^.                                      B.  Pt. 

Water 

2.81             0.87 

Ethyl  alcohol  {da  = 

0.821) 

11.70 

Amyl  alcohol 

1. 14 

Chloroform 

0.26               0.26 

Commercial  ether 

0.07              0.07 

Benzine 

0.004 

IIRBOLI  (p  PropyUnisole)  CHjCHCH[4]C«H40CHi. 

Solubility  in  Aqueous  Alcohol  at  20* 

(Scfaimmel  and  Co.,  Reports,  Oct.  1895,  p.  6.) 

Vol  per  cent  alcohol  =  20        25        30       40        50 

GuLanethole  per  liter  aq.  alcohol  »  0.12    0.20    0.32    0.86    2.30 

333-3  gnis.  anethok  dissolve  in  one  liter  of  90%  alcohol  at  room  temperature. 

(Squire  and  Gaines,  1905.) 

Freezing-point  data  for  mixtures  of  anethole  and  menthol  are  given  by  Scheuer 

(1910). 

ABLWl  aH»(NH,). 

Solubility  in  Water  at  22®. 

(Heix,  1898;  see  also  Vaubel.  1895;  Aignan  and  Dugas,  1899.) 

100  cc  H,0  dissolve  3481  cc.  C«H»(NH,)  —  Vol.  of  Sol.  =  103.48,  Sp.  Gr.  - 
Joocc  CsH»(NHi)  dissolve  5.22  cc.  HjO— Vol.  of  Sol.  =  104.96,  Sp.  Gr.  = 
100  cc  tat.  aq.  sol.  contain  3.607  gms.  CeHsNHi  at  25^.  (Reidel,  1906.) 

SoLCEiLrnr  of  Aniline  in  Water.     (Determination  by  synthetic  method.) 

(Sidgwick.  Pickford  and  Wilsden,  191  x.) 
Cms.  C»HtNHt  per  too  Gms.  Gms.  C>HtNH«  pei^'ioo  Gms. 

Aq.  Layer.  Aniline  Layer. 

120  9.1  14.6 

130  II. 2  16.9 

140        13. s  19s 

150      17. I        24 
160      22  32 

165      26.1 

Hjg  critical  solution  temperature  for  aniline  and  water  is  i68^ 

^Ksejew  (1886)  and  Rothmund  (1898)  obtained  results  for  the  preceding 

9>teni  which  differ  in  part  quite  widely  from  the  above  table. 

.  More  recent  determinations,  in  terms  of  cc.  aniline  per  too  cc.  of  mixture,  are 
|n«i  by  Kolthoff  (1917)- 


Aq.  Layer. 

Aniline  Layer. 

138 

3-6ii 

5-12  (20») 

30 

3-7 

S-4 

50 

4.2 

6.4 

70 

S 

7-7 

90 

6.4 

9.9 

IIO 

8 

13 

ANILINB 


74 


Solubility  of  Aniline  in  Aqueous  Solutions  of  Aniunb  Hydrochloridb. 

(Sidgwick,  Pickford  and  WUaden.  19x1.) 

The  temperatures  at  which  a  second  liauid  phase  separated  from  homogenecMii 
mixtures  of  known  amounts  of  aniline  +  HCl  +  H2O  were  determined  for  a  very 
extensive  series  of  mixtures.  The  procedure  consisted  in  first  heating  a  given 
mixture  until  it  became  homogeneous  and  then  cooling  it  slowly,  with  constant 
shaking.  A  critical  turbidity  preceding  the  actual  separation  by  a  few  de- 
grees was  always  noticed.  The  point  ot  separation  was  taken  as  that  at  which 
a  small  gas  flame  seen  through  the  liq^uid  disappeared.  At  higher  temper- 
atures, the  observations  were  made  on  mixtures  contained  in  sealed  bulbs.  In 
the  actual  experiments,  binodal  curves  for  mixtures  of  Aq.  HCl  (of  different 
strengths)  and  aniline  were  determined.  By  interpolation  from  these,  the  fol- 
lowing isothermal  curves  were  obtained. 


Isotherm  for  15^ 


Isotherm  for  25^ 


H^  Rich  Mixtures. 

Aniline  Rich  Mixtures.  ! 

H/)  Rich  Mixtures. 

AnOine  Ridi  Miztoics. 

Cms.  per  100  Cms. 

Gnu.  per 

100  Cms.     1 

Gms.  per 

100  Gnu. 

.  Gms.  per  100  Gms. 

Sat.  < 

solution. 

Sat.  Solution.          \ 

Sat.  Solution. 

Sat.  Sohitioii. 

CANHt. 

C»H«NH,.HC1. 

H|0.   CANHt.Hd. 

r^HiNHf  ( 

::ANHt.Ha 

.     H^.  CANU^Hd 

3615 

0 

7.276 

3.025 

3.681 

0 

14 

8.884 

3 

791 

I    529 

7-231 

1.989 

4.020 

3.02 

10.84 

6.062 

4 

144 

5.829 

5-8i6 

1. 195 

5. 380 

11.40 

6.949 

1. 912 

4 

940 

11.44 

5-230 

0.340 

7.023 

15.83 

6.043 

0.828 

5 

995 

16.03 

5-006 

0.163 

11.86 

19.02 

5.568 

0.363 

10 

44 

19-35 

4.960 

0.080 

31.3s 

20.15 

53" 

0.089 

26.80 

21.49 

4.942 

0 

59. 95 

15. 55 

5.299 

0  y 

Isotherm  for  40". 

Isotherm  for  60^. 

3  941 

0 

15   65 

8.752 

4.58 

0 

14.27 

5.93 

4.187 

I  523 

10 

.21 

4.243 

4.87 

1. 512 

9.569 

2.632 

4.371 

3.009 

7- 

874 

2.166 

5. 13 

2.984 

8.109 

1. 112 

4  823 

5815 

7 

069 

1.452 

5.67 

5.762 

7.492 

0.4876 

6.210 

11.30 

7 

058 

0.9669 

7.69 

II. 14 

7.051 

0.2284 

8.779 

1555 

6 

225 

0.4052 

"53 

15.25 

7.047 

0.1138 

38.69 

18 

5 

940 

0.0960 

22.80 

16.66 

7.030 

0 

64.20 

12.84 

5  930 

0 

51.10 

14.36 

« 

Isotherm  for  80®. 

Isotherm  for  lOO*. 

5-66 

0 

12.31 

3-387 

7.10 

0 

41.57 

"45 

5-95 

1-495 

9.848 

1-350 

7.68 

1.467 

18.16 

4. 995 

6.26 

2.950 

8.998 

0.5857 

8.10 

2.891 

12.76 

1.784 

7. II 

5.678 

8.524 

0.2769 

9.60 

5.522 

11.37 

0.1836 

9. 95 

10.85 

8.512 

0.1387 

13.60 

10.41 

11.90 

0 

31.18 

14.85 

8.500 

0 

Isotherm  for  120®. 

Isotherm  for  140". 

9  30 

0 

17.94 

2.459 

13.75 

0 

29.52 

4.043 

21 

.21 

9-497 

14 

•45 

0 

38.75 

7.384 

21.09 

0 

The  authors  also  calculated  the  position  of  tie  lines  for  the  binodal  curves 
with  the  aid  of  distribution  coefficients,  which  they  determined  at  25^  and  which 
are  quoted  in  a  subsequent  table  (page  78  following). 

Additional  data  for  the  system  aniline  +  HCl  +  HiO  at  o*,  25'  and  at  35* 
are  given  by  Thonus  (19 13),  and  for  aniline  -\-  HCl  by  Leopold  (1910). 
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HdOakme 
o-suKQ 
I  nKQ 

ifiNaa 


Aq. 
Solutioo. 

inNaOH 
I  nLiCl 
I  nCaCls 


Gnw.  Salt  Gim.C«Hi(NHs) 
per  liter,    perioog.aolnait. 


40.06 
42.48 
67.2s 


1.90 
2.80 
300 


Solubility  of  Aniune  in  Aqueous  Salt  Solxttions  at  i8^ 

(Eoler  —  Z.  phyaik.  Chcm.  49^  307*  '04.) 

Cms.  Stth    Cms.  C«Ha(NHs) 
per  liter,    per  100  g.  ■olveot. 

o  3.61 

37-3  31S 

74.6  2.68 

58.5  2.55 

Solubility  of  Aniune  in  Aqueous  Aniline  Hydrochloride 

Solutions  at  i8°. 

(Lidow  —  J.  msB.  phys.  chem.  Ges.  15.  410.  '83;  Ber.  i6,  2397,  '83.) 

PlvoenKVUNHsHa    Gms.  CtN«NHs  Pw  cent  CsHsNHs JIQ     Gms.  QHaNHs 

ID  bdvcat.  per  xoog.  Solvent  in  Solvent.  per  100 g.  Solvent. 

S  38  30  39.2 

"  5  3  35  504 

Solubiuty  or  Aniline  in  Aqueous  Soluhons  of  Glycerol  and 

Vice  Versa. 

(K<^thoff,  1917.) 

(The  liquids  were  measured  from  burets.    The  determinations  at  100®  were 
in  sealed  tubes.    The  others  were  made  in  open  tubes.) 

Results  for  the  Solubility  of  Aniline  in  Aqueous  Glycerol. 


^tx  cest  Gljroerai  in 

OC  AJ 

0  uu  01  Aq.  \jiy\x 

nvi  01  \juini,  Buuwu  k&i 

Aq.  lintnc  «ed. 

'    .8-. 

«s'. 

36'. 

lOO*. 

0  (=»  water) 

3.25 

3-4 

5-6 

9  9 

39 

S-iS 

S-3 

•  •  . 

•     •     • 

56 

75 

7.6 

*  .  • 

28  (58%  Glycerol) 

6S 

10 

•     •     • 

... 

38(66%       "     ) 

743 

"•75 

12. 1 

... 

... 

78 

20 

20 

16 

... 

87 

70 

•    •    • 

•     •     • 

... 

Results  for  the  Solubility  of  Aqueous  Glycerol  in  Aniline. 

^oatdfoerol  in 

CC 

of  Aq.  Glyoerol  Mixtuxe  dissolved  by 

_,  ,,          •*■ 

100  cc.  Aniline  at: 

Aq.  Mixtue  ovd. 

t&\ 

»5*. 

36'. 

lOO*. 

0  (=  water) 

•4.6 

s 

4 

s-3 

39 

•      •      • 

6.4 

•     •     • 

47 

S-2 

•    •    • 

•     •     • 

56 

7  9 

7-7 

IS  (S8%  Glycerol) 

74.3 

4% 

131 

II. 7 

17(66%       "     ) 

7» 

17.1 

14.8 

•     •     • 

DisTiiBunoN  OF  Aniline  between  Water  and  Benzene  at  25^ 

(Fanner  and  Warth,  1904.) 


Gms.  C«HftNHt  per  100  cc. 


Water  Layer. 


CcH«  Layer. 


Ratio. 


0.0135         O.I312  9.7 

0.0122         0.1282         10.5 
0.0065         0.0656         10. I 

Data  for  the  distribution  between  water  and  benzene  at  25®  of  each  of  the  fol- 
'''vin^  substituted  anilines;  o,  m  and  p  nitraniline,  chloraniline,  bromaniline, 
P  oitrosmethylaniline,  and  p  nitrosodimethylaniline  are  given  by  Farmer  and 
Warth  (1904). 


Cms  of  Mixture  per  loo  Gms. 

f. 

^  Aq.  Layer. 

A  +P  Urer. 

50 

86  0 

40 

s  5 

82  0 

80 

8.0 

77  0 

100 

"  s 

67  0 

120 

19  0 

56  s 

130 

mp.) 

11 

•     •     • 

m 

Aq  Ltnr. 

A.+P  Ufa 

40 

91 S 

S   S 

85  s 

80 

83  0 

13  S 

73  S 

19  0 

660 

n  5 

580 
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Solubility  of  Aniline,  Phenol  Mixtures  in  Water. 

(Schrcinenuiker  — Z.  phyiak.  Chem.  a^,  584;  30.  460,  '00.) 

M'lture  used  >•  2S.4  Mols.  Aniline  Mixture  a!ied**5o  Mols.  Ani 

H-  74  6  Mols.  Phenol  ^ .  +  «>  Mob.  Phenol 

Gms.  o(  Mixture  per  too  Gi 

Aq. Layer.    A  +P  Layer. 

40 

60 

80 
ICO 
IIO 

(crit.  temp.)         33 

140  (crit,  temp.)       35 

Determinations  in  above  table  by  "Synthetic  Method,"  see  Note,  p. 
Schreinemakers  gives  results  for  several  other  mixtures  of  aniline  and  pho 
which  yield  curves  entirely  similar  to  those  for  the  two  mixtures  here  shown. 


Distribution  of  Aniline  between: 

(Vaubcl  — J.  pr.  Chem  [aj  67i  477.  '03.) 

Water  and  Ether.  Water  and  Carbon  Tetrachlcrii 

Compositkin  of  Solutions.         Gms.  C«H5NH«in:        Composition  of  Solutions.     Gms.CtfiNHi 

1.2478     50  cc.  H-O  50  cc.  H,0 

+  20CC.  Ether    0.1671  1.0807     0.3478     +20CC.CCI4    0.3358  o.c 

X.2478     50  cc.  H,0  50  cc.  H.O 

+5occ.Ether    0.0835  1.1643     1.2478     +50CC.CCI4    0.27671.5 

1.2478    50  cc.  H,0  50  CC.  H,0 

+  100 CC. Ether  0.0594  1.1884     1.2478     +100CC.CCI4  0.1845  '-^ 

Solubility  of  Aniline  in  Sulphur. 

(Alexejcw  —  Ann.  Physil^.  Chem.  28,  305,  '86 ) 
,  Gms.CeHgNHt  per  100  g.  ^  Gm.s  CaHsNHa  per  icog. 

S.  Layer.     Anilin  Layer.  S.  Layer.     Anilin  Layer. 

100  4  7S  130  IS  S8 

no  6  70  135  17  s  47 

120  xo  64  138  (crit.  temp.)         23     . . 


Distribution  of  Aniline  between  Water  and  Toluene  at  25*. 

(Riedel,  1906 ) 

Note.  —  Mixtures  of  aniline  and  toluene  were  shaken  with  water  and  a 
separation  of  the  two  layers  the  Sp.  Gr.  of  the  A  :  T  mixture  (layer)  was 
termined  and  also  the  amount  of  aniline  in  each  layer. 

Solution  Shaken  with  An^t.^TSSln«^feiSu«Mte7   ^'"«  C>H>jm,  in  ,eo  cc 

A :  T  Mixture.  1^  w°!  '     tt'^  N^ure  after 

n    A  w«Mu»«.  jj^  Mixtures  Used.      SeparaUon.      ^  •  ^  Layer.        aq.  Laye 


H,0                             50:50  0.9257  41-5  2  14 

25-75  08928  20.7  i-s 

12.5:87.5  08737  8.62  0.86 

5  5'94-5  08661  3.87  045 

^•5*97-5  0.8627  1.68  021 


M 
M 


The  author  also  gives  data  for  the  distribution  of  aniline  between  tol 
and  aqueous  solutions  of  KtSOi,  KBOi,  Ba(OH)s,  Sr(OH)s  and  Ca(OH)i. 
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SxnKunr  Data  Deteiicined  by  the  Freezing-Point  Method  (see  foot- 
note, page  i)  ABB  Given  for  Mixtures  of  Aniline  (m.  pt.  —5.5*  to  —6.8*) 
AID  Other  Compounds. 


Xaaend  M.  Pt.  oC  the  Other  Com- 
pond  of  Each  Mixture.. 

l^hRMdmiethyl  aniliiie  (85.5'') 

>f»w  (5-42*0 
Nitrosobcszene  (63.5^ 
MtnbeoKDe  (2.8^) 
I  DintrabenzcDe  (116.5^ 

■  "  (91') 
P 

'  Trinttrobenzene  (133.2**) 
f  Chlonnitrobenzeiie  (32**) 

■  "  (43") 

U(82.s*^ 
add  (131.25^ 
CUorofonn  (-63*) 
I  Cwol  (30^**) 

■  "     (4.2*0 

(-83^ 

imiioiie 

AlyionisUidoa 

'  Cbloraphcnol 
t  Xitrapb»ol  (46*0 

■  -  (96T 

'       -  (iii^) 

■  Dmhiopbeiiol  (110.5**) 
^nxatcdiol  (105**) 
KcaofODoi  (110*0 
-Vjtiotolueoe  (51. 3*0 
Wnitiotduene  (71^,  1.34;    1.3.] 

and  1.2^ 
Trimtrocohiene  (82*0 
iKpentane  (leas  than  -24*0 


Data  for  First  Eutectic. 


M.  Pt. 

Wt.  Per  Cent. 

CJIftNH^ 

-  9.2 

94.2^ 

•   •    • 

-12.5 

•    •   • 

77.2 

—30  6 

53-4 

—  10 

92.2 

-  8 

92.7' 

no  eutectic 

not  determined ' 

-19  5 

66.1 

—  12.6 

79  7 

-16.3 

72.7 

-71 

•  •   • 

21.7 

-17 

78. 8< 

-30 

Z*-^! 

-^ss 

85.5* 

89 


62 


Authmity. 

(Kxemann.  1904.) 

CKremann  and  Borjanovics,  1916.) 

(Kremann,  z904>) 

(Kremann  and  Rodinia,  1906.) 
CKremann.  1904-) 
(Kremann  and  Rodinis,  1906.) 
(Kremann.  1904-) 
(Kremann.  1907.) 
(Kremann  and  Rodinis,  1906.) 

(Baakov.  19x3.) 
(TsakalatoB  and  Guye,  x9ia) 
(Kremann,  1906.) 

(Kremann,  1906:  Philip,  1903-) 

(Wroczsmski  and  Guye.  19x0.) 

(Kremann  and  Rodinis,  1906.) 

(Kumakov  and  Kriat,  X9X3.) 
(Kumakov  and  Sobver.  x9x6.) 

(Bramley.  1916.) 


I 


-13  5 
-18.7 

-175 

80.3 
74. 2  • 
86.8* 

(Kremann  and  Roduus,  1906.) 

M                                             t< 
U 

-   7  3        94.S'' 

-13            86.5" 

not  determined 

(Kremann.  X906.) 
« 

((Kremann  and  Rodinia.  X906.) 

-17 

89 

(Kremann,  1904.) 

-13 

80.8 

(Kremann.  1906.) 

-  8 

96.4" 

(CTampetti  and  del  Groaao.  X9X3.) 


dtdd 


•A 


Kcw 


cotectk  mehaat  76*  and  contains  7  per  cent  CtH^NHt.  a  molecular  compound  of  m.  pt.  9a* 
X4  per  cent  CtHtNH«  exists  between  these  eutectics.  The  author  also  gives  data  for  the 
.  •  utiopbeiiol  and  of  m  xylene  upon  the  lowering  of  the  m.  pt.  of  the  above  com- 
*  A  break  in  the  curve  at  41S*  *od  39.2  per  cent  C»H»XHt  indicates  that  a  molecular  compound 
the  fint  eatectic  and  this  point.  *  The  first  eutectic  apparently  lies  too  near  pure  aniline 
An  equiHBolecular  compound  of  aniline  and  s  trinitrobenzene  (m.  pt.  30")  exists  over 
to  the  second  eutectic  which  melts  at  loi*  and  contains  8.7  per  cent  CANHg. 
mdta  at  o  and  contains  28.7  per  cent  C«H»NH«.  the  molecular  compound  between 
at  83*  and  cnntains  46.3  per  cent  C«HiNHt.  *  A  second  eutectic  melts  at  —31*  and 
QH»NHti  the  moknilar  compound  between  these  points  melts  at  —  X4.6*  and  con- 
CJB^iBt.  •  The  second  eutectic  melts  at  6*  and  contains  33  per  cent  C|H»NHt.  the 
meks  at  19.2*  and  contains  47-5  per  cent  CgH^NHt.  '  There  are  two  eutectics 
Hick  an  equiPiDokcular  combinatioo  exists.  *  There  is  a  break  in  the  curve  at  36*  and  421. 
C|[^NH|  imiif  ting  the  aristence  of  a  moleoilar  compound  from  the  eutectic  up  to  this  point, 
ii  a  break  m  the  curve  at  4a*  and  39.8  per  cent  C»H»NH«  indicating  formation  of  a  molecular 
■  These  is  a  break  in  the  curve  at  74*  aiKl  32.9  per  cent  C|H»NHs  indicating  the  existence  of 
frnnptiWiwI  from  the  eutectic  up  to  this  point.  "  There  is  a  break  in  the  curve  at  39*  and 
C^H|NB|.  n  A  second  eatectic  melts  at  60*  and  contains  7  per  cent  C«H»NH|,  the  moleo- 
at  8$*  and  rontaint  30  per  cent  QHiNHf 
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Reciprocal  Solubilitt  of  Aniline  and  Hexanb. 

(Keyes  and  ffildebmid,  1917.) 


t*  of  Complete 
Misdbility. 

Cms.  Hexane  per  100 
Cms.  Mixture. 

V  of  Complet 
Misdbility. 

e        Gins.  He 
Gms. 

26.1 

9.6 

59-2 

3 

43-9 

14.8 

59-4 

4 

45 -9 

16.3 

S9-6 

4 

49-9 

20 

579 

6 

SI  .4 

21 

S3 -9 

7 

S6 

27.2 

47-2 

8 

S8.2 

31 

3S-6 

8 

S8.2 

34-6 

16. s 

9 

Reciprocal  Solubility  op  Aniline 

AND  Phenol.  ] 

Determinbi 

Freezing-Point  Method. 

(Schreinemaken,  1899.) 
Mols.  C,H|NH, 
t'ofMelUnx.      per  100  Mols.    Solid  Phase.          t*  of  Melting. 

Miztuce. 

Mols.  r|H|NH 

per  zoo  Mds. 

Mixtiire. 

-  6.1 

100 

CH.NH, 

30.4  m.  pt. 

SO 

—  8.9 

96 

« 

28.6 

40 

—  II. 7  Eutea 

92.3 

CJI|NHt+i.z 

22.3 

30 

-  6.S 

90 

z.x 

14.8  Eutec. 

21.2 

+  10. 1 

80 

M 

18.4 

20 

22 

70 

W 

314 

10 

28.5 

60 

<f 

37-3 

4 

i.i  «  CeH,NH,.C»H«OH. 

Data  for  the  solubility  of  aniline  in  cyclohexane  at  pressures  up 
mospheres  are  given  by  Kohnstamm  and  Timmennans  (19 13). 

ANILINE  HYDROCHLORIDE  CeHsNHs.HCl. 

100  CC.  HsO  dissolve  17.8  gms.  of  the  salt  at  15*^.       (Niementowskiand  Re 
100  gms.  H2O  dissolve  107.  i  gms.  of  the  salt  at  25°.  (Peddle  an* 

100  gms.  sat.  solution  in  water  contain  52.1  gms.  C«HsNH].HCl  a 
100  gms.  sat.  solution  in  aniline  contain  8.89  gms.  CeHsNHi.HCl : 

(Sidgwick,  Pickford  and 

Distribution  of  Aniline  Hydrochloride  between  Water  and  An 

(Sidgwick,  Pickford  and  Wilsden,  191 1.) 


C-i. 

c... 

c^./c«. 

c-,. 

c... 

c^./c«. 

c^. 

c, 

O.II 

0.006 

19  30 

0.6 

0.219 

2.74 

I 

0.1 

0.2 

0  020 

10 

0.7 

0.327 

2.14 

I.I 

i.< 

03 

0.043 

6.98 

0.8 

0.471 

1.70 

1.2 

I.: 

0.4 

0.086' 

4.6s 

0.9 

0.631 

1-43 

1-3 

i.i 

O-S 

0.146 

3  42 

C«|.  =  gms.  salt  per  100  gms.  aq.  layer.     Cm.  —  gms.  salt  per  i< 
line  layer. 

NitrANIUNES     CeH4NHaN0a.     o.  m,  and  p. 

Solubility  in  Water. 

(CazneUy  and  Thomsoa  ^  J.  Chem.  See.  53f  76S,  '88;  Vaubel  —  J.  pr.  Chem.  [2]  52.  73, 

Lfiwenfaerz  —  Z.  physik.  Chem.  3S  407,  '08.) 

Grams  NItraniline  per  Liter  of  Solution. 

f.  t * % 

Orlho  NItraniline.    Meta  Nitranilinc.    Para  NItraniline 

20  ...  I.I4-I.67  0.77-0.80 

24.2  1.25(25°)         1.205 

27.3  ...  1.422 

100  CC  HsO  dissolve  2.2  gms.  p  nitraniline  at  loo^  (Jaeger  and 
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SoiumiTT  OF  Obtho  and  of  Meta  Nitraniune  in  Hydrochloric 

Acid. 

(Lowtnherx.) 


Ortbo  Nitraniline  at  25^ 

C.  Mflk  pcf  Liter.       Grams  jkt  Liter. 
fiO      CtU«NHa. 


00  0.0091 
063  0.0143 
095  0.0174 
1-26  0.0215 


S(hi0) 

0.0      1.25 

22.97  1*97 
34.63  2.40 
45 -94    2.97 


ua 


Meta  Nitraniline. 

G.  MoU.  per  Liter.         Grams  per  Liter. 

ifci       CsHsNHa. 

0.0  1.20 
0.46  2.53 
0.90     3.85 


QHsNHa. 
NOsdn) 

(25®)  0.0  0.0091 
(26.5®)  0.0125  00183 
(23-3^)0  0247   0.0274 


SoiunuTT  Data  Determined  by  the  Freezing-Point  Method  Are  Given 

FOR  the  Following  Mixtures. 


f  .Vitruiilifie  +  m  Nitraniline 


f 

II 

+  P 

■ 

M 

+  P 

f 

«4 

+  0  Nitiacentanilide 

p 

M 

+  p  Nitrosoaniline 

1 

U 

+  Benzene 

u 

M 

+        " 

p 

II 

+        " 

1 

«l 

+  Nitrobenzene 

■ 

M 

+ 

p 

M 

+ 

§ 

M 

+  Ethylenebromide 

u 

M 

+ 

p 

M 

+ 

M 

U 

+  m  Dinitrobenzene 

M 

U 

+  s  Trinitrobenzene 

P 

if 

+  5 

m 

fl 

+  Naphthalene 

§ 

M 

+  Phenol 

M 

II 

+       " 

(Kremann.  19x0;  Valeton,  1910;  HoUenun,  H«rf«ff 
and  van  der  Linden,  19x1,  Nichols,  X9x8.) 

(Jaeger,  1906.) 

(Jaeger  and  van  Kregten,  19x2.) 

(Bogojawlensky,  Winogradow  and  Bogalubow,  1906.) 


«i 

M 
« 
M 


II 
M 
« 

a 

M 
M 


M 
M 
M 


M 
II 


M 
M 


(Crompton  and  Whitely.  1895.) 

(Smith  and  Walts,  X910;  Sudborough  and  Betrd»  I9xa) 


II 


II 


II 


M 


(Pushin  and  Grebenschikov,  19x3.) 
(Kremann  and  Rodinis,  1906.) 


A  II  ^  "  •• 

iTribromaniline  +  2  Chlor,  4.6  Dibromaniline 
P  Nttroethylaniline  +  p  Nitroaoethylaniline 
P   "    propylaniiine  +  p  Nitrosopropylaniline 
^Hrodiethylaniline  +  Nitrosodiethlyaniline 
M«h>Hanilioc  -H  Benzylchloride 
I^in)eth>ianiline  +  Benzene 

"  -H  Tetramethyidianiinobenzophenone 

-f  Phenol 
+  o  Chlorophenol 
Tetranitromethylaniline  +  a  Trinitrotoluene 

-H  ^  Nitrotoluene 
Vitrondimethylaniline    +  fi  Naphthylamine 

-H  Phenol 
-f  o  Toluidine 

+  ^         " 
+  m  Xylidine 


II 


II 


II 


II 


«i 


«« 


(Sudborough  and  Lakhamalani,  1917.) 

(Jaeger  and  van  Kregten,  19x2.) 

II 

(Jaeger,  1905.  1907) 

(Wroczynski  and  Guye,  19x0.) 

(Schmidlin  and  Lang,  19x2.) 
ii  It 

(Bramley,  19x6;  Kremann,  1906.) 
(Bramley.  x9xd.) 
(Giua,  191 5  •) 

(Kremann,  X9C4.) 


M 
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Solubility  of  Meta  and  of  Para  Nitraniline  in  Organic 

Solvents  at  20**. 


Sifllvmt. 

Gmt.  ] 

[XT  Liter. 

Solvent. 

Gmt.  per 

Meu. 

Pant. 

McU. 

Methyl  Alcohol 

II0.6 

95-9 

Benzene 

245 

Ethyl  Alcohol 

70. s 

S8-4 

Toluene 

17. 1 

Propyl  Alcohol 

S^'S 

43  5 

Cumene 

"S 

Iso  Butyl  Alcohol 

36.4 

19. 1 

Chloroform 

301 

Iso  Amyl  Alcohol 

85.1 

62.9 

Carbon  Tetra  Chloride 

3.1 

Ethyl  Ether 

78.9 

61.0 

Carbon  Disulfide 

3-3 

ANILINB  SULFATE  CtHsNHs.H>SO«. 

too  cc.  H|0  dissolve  6.6  gms.  C«H4NHs.HsS04  at  I5^ 

(Niementowski  and 

ANISIC  ACID  (/>.Methoxybeiizoic  Acid)  CH,0.aH4C00H. 
1000  cc.  sat.  aqueous  solution  contain  0.2263  gm.  add  at  25^. 

SoLUBH^rrY  OF  Anisic  Acid  in  Several  Alcohols. 

(Timofeiew,  1894.) 
In  Methyl  Alcohol.  In  Ethyl  Alcohol. 

Cms,  per  100  Gms.  Gms.  per  too  Gms. 

Sat.  Sol.     *     Solvent.  Sat.  SoL     '     Solvent. 

o  51. I         104.5  4^*7  ^7*6 

16. s        64.9        183. s  53.6        115.5 


Solvent.  Sat-SoL 

104.5  46.7 

183  S  53^ 

Data  for  the  distribution  of  anisic  add  between  water  and  olive  oil  a 
are  given  by  Bo^seken  and  Waterman  (191 1,  1912). 


(Put. 


In  Propyl  Ak 

Gms.  per  ICO  Gi 
Sat.SoL        Sol% 

S3 
75 


35 
43 


^ANISmiNE  C«H4(OCH«).NH,. 

Distribution  between  Benzene  and  Water  at  25^. 

(Fanner  and  Waith,  1904.) 
Gms.  C«H4(OCH«).\H,  per  100  oc 


C«H,La>-er. 

o  4356 

0.6662 


H,0  Layer. 
0.0747 

O.III2 


0.9010  0.1472 

ANISOLI  C«HftOCH«. 

RficiPRtXAL  SoLUBn.rrY  or  Anisolb  and  Benzyl  Chloride  Dbtermi: 

BY  the  Freezing-point  Method. 

OVroaamski  and  Gviye,  1910.) 

Gms^CApCB^ 

per  100  Gms. 

Mixtme. 

—  72.SEutec-     46.1    c»h^och,+C3 

—  60  28  CACHiC 

-50  13 

—41,1  O  • 


V<4 
Mehinc. 

-40 
—00 


Gms.  C«H,IX  H, 

per  100  i«m3k 

Mittuie. 


Solid 
Phase. 


fol 


Solid 


100 

03  3 

75  3 

02. 1 


C«HiOCH. 


^  NitrAMtSOLI  C«H«NCVOCFU. 

pRRBiTKvroiNT  Ci  RVE$  c^ilubiliti«s  see  foocnoce,  page  i)  Are  Gmst 

THE  Following  MixirRss. 


p  NiimniKile  -f  Metv^urio  v'hkwkle  iMncaidK.  1^0$. 

•f       "  -I-  ll^"UvM**»w«i.  r*x\  1%^) 


1903 


8i 


ANTB&ACIMS 
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Solubility  of  Anthracene  in  Several  Solvents. 


Sdvcat. 

f 

iSGnS"sS3J£t.                    Authority. 

y\  Alcshol  (abs.) 

i6 

0.076 

(v.  Becchi.) 

«                   « 

I9S 

1.9 

(de  Bruyn.  1893.) 

I               It                   « 

25 

0.328 

(Hiklebrand.  Elleiaoa  and  Beebe,  29x7.) 

1             «                tc 

b.  pt. 

0.83 

(v.  Becchi.) 

Ihyl  Alcohol  (abs.) 

195 

1.8 

(de  Bruyn  x^a ) 

lueoe 

25 

1.86 

(Hildebrand,  EUefsoo  and  Beebe,  2917.) 

iboD  Disulphide 

25 

2.58 

M                                 tt                                  M 

iboD  Tetrachloride 

25 

0.732 

«t                               M                               M 

ber 

25 

1.42 

U                              U                              M 

siDe 

25 

0-37 

U                              U                               U 

%  Formic  Add 

18.3 

0.03 

(Aachan.  X9Z3<) 

ihene 

16.5 

0.92 

(v.  BecchL) 

u 

100 

12.94 

*< 

ichbrethylene 

IS 

1. 01 

(Wester  and  Bruins.  1914.) 

SGLUBfUTY  OF  ANTHRACENE  IN  BeNZENE  AND  IN   MIXTURES  OF   BeNZENE 

and  Pentane  and  op  Benzene  and  Heptane. 

(Tyicr,  1910,  and  private  communication.    See  Note,  p.  447.) 


In  Benzene. 


In  Benzene  +  Pen- 
tane at  15*. 


In  Benzene  +  Heptane 
at  14**  and  70*. 


Cms.  CuHm 
i.  d  Sal.  SoL    per  100  Gms. 
Solvent. 


fcCA 
m  Sol- 
vent. 


Gms.  CuHio 

per  100  Gms. 

Solvent. 


%QH.in 
Solvent. 


Gms.  C«Hifl  per  100  Gms. 
ivent 


^\ 


0.9008 
0.8909 
0.8812 
0.8717 
0.8627 
0.8541 
0.8460 

08374 
0.8347 


0.605 

0-975 

I  43 
2.03 

2.78 

3-75 
514 
7 
8.35 


0.184 
0.225 
0.279 

0.357 
0.447 

0-549 
0.600 

0.780 

0.915 
I  059 

1.225 

emits  for  the  solubility  in  benzene,  differing  from  the  above  in  some  cases  by 
:,  are  given  by  Findlay  (1902). 

UBiLiTY  OF  Anthracene  in  Alcoholic  Picric  Acid  Solutions 

AT  25*^. 

(Behrend  —  Z.  physik.  Cbrm.  is  187,  '94.) 
looGfama 


O 
10 
20 

30 
40 

50 
60 

70 
80 

90 
100 


O 

12.5 
25 

37-5 

50 

62.5 

75 

87.5 
100 


at  X4*. 
0.210 

0.284 

0.372 

0.474 

0.592 
0.718 
0.850 
0.976 
1. 180 


at  7o'. 
1.67 
2.10 
2.64 

323 
3.87 
4.59 

5-37 
6.15 

6.93 


7 
I 

3 
3 


o 
o 
o 
o 
o 


176 

190 
206 
215 

228 


Sofid 


Anthracene 
« 

tt 


Grams  per  too  Gms. 
Solution. 


Picric 
Acid. 

3   999 

5  087 

5-843 
6.727 

75" 


Anthracene. 

0.202 
0.180 
0.162 
0151 
0149 


9    0.236    Anthracene  and 

Anthracene  Picrate 


7-452    o 


SoUd  Phase. 


Anthracene  Picrate 
tt 

tt 

tt 

Anthracene  Picrate 

-h  Picric  Acid 
Picric  Acid 
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Solubility  in  Liquid  Sulfur  Dioxidb  in  the  Critical  Rbgion. 

(Centnenv^er  and  Tcfetow,  1903.) 

Weighed  amounts  of  anthracene  and  liquid  SOt  were  placed  in  glaas  tubes 
which  were  sealed  and  rotated  at  a  gradually  increasing  temperature^  and  the 
point  observed  at  which  the  solid  disappeared. 


f. 


40.1 

45. 8 
47.9 


Gns  C14H1J 
100  Gms. 

3. II 
2.48 

2.6s 


C 


r. 


looGnu-SOb. 

f. 

iooGim.S(V 

4 

98 

9  36 

5.66 

99.1 

9 -95 

7.14 

106.5 

ia.78 

65 

78.2 

88 

Freezing-point  curves  are  given  for  mixtures  of  anthracene  and  each  of  the  ibi* 
lowing  compounds:  Diphenyl,  diphenylamine,  a  and  /9  naphthylamines,  a  and  $ 
naphuidls,  resordnoi,  p  toluidine  and  triphenyl  methane  (Vignon,  1891)^  Naph> 
thalene  (Vignon  and  Miolati,  1892);  Phenanthene  (Vignon,  1891,  Garelli,  1894); 
Picric  add  (Kremann,  1905). 


ANTHBAQUraONl  (Cai«)t(CO)t. 

Solubility  in  Liquid  Sulfur  Dioxidb  in  thb  Critical  Rbgion. 


f. 

Si-5 

67.9 
82.4 


(CentnexBwer  and  Tektow,  2908.)    (See  Anthnoene,  above.) 

Gms.  CuHA  per  ^        Gms.  Ci4H:A  per 

xoo  Gmt.  SO^  *  '         zoo  Gms.  SO^. 

0.64  02.1  2.81 

0.88 


1.73 
2.24 


92.1 
IOI.4 
106.3 
108.7 


3  67 

423 
4.40 


118.5 
141. 6 
160 

179 
183.7 


Gms-CuHApir 

zooGais.S(V 

5.60 

7.53 
9.60 

12.70 

18.30 


100  parts  of  absolute  ethyl  alcohol  dissolve  0.05  part  anthraquinone  at  18* 
and  2.249  pSLTts  at  b.  pt.  (v.  BeochL) 

100  gms.  alcohol  dissolve  0437  gm.  anthraquinone  at  25^ 

(Hildebrand,  EHeboii  and  Beebe,  Z917O 

Solubility  of  Anthraquinone  in  Benzene  and  in  Chloroform. 

(Tyrer.  xgia) 


In  Benzene. 

f. 

In  Chloroform. 

V. 

Sp.  Gr.  SolutioD. 

Gms.  CuH^Otper 
xoo  Gms.  CA. 

r 

Sp.  Gr.  Solutkm. 

Gms.  CuHjOb  ptf 
zoo  Gnu.  CHCW. 

0 

0.8900 

O.IIO 

0 

1.5244 

0.340 

20 

0.8794 

0.256 

10 

1.5046 

0.4S7 

30 

0.8692 

0.350 

20 

1.4850 

0.60s 

40 

0 . 8591 

0.495 

30 

1.4656 

0.780 

so 

0.8439 

0.700 

40 

I. 4461 

0.994 

60 

0.8389 

0.974 

50 

I. 4261 

1.256 

70 

0.8288 

1-355 

55 

I. 4164 

1. 415 

80 

0.8190 

1-775 

60 

I .4070 

1-577 

Solubility  of  Anthraquinone  in  a  Mixture  of  Chloroform  and 

Hexanb  at  12.6*^  and  49^ 

(Tyrer,  19 10,  also  private  communication.    See  Note,  p.  447  ) 


%  CHCU  in 
Sdvent. 

O 
10 
20 
30 

SO 


Gms.  CuHaOi  per  100  Gms. 
Solvent  at: 


12. 6*. 
0.006 
0.016 
0.024 
0.034 
0.068 


49  o*. 
0.056 
0.074 
0.096 
0.124 
0.212 


%CHCl|in 
Solvent. 

60 

70 

80 

90 

100 


Gms.  CuHdOi  per  zoo  G 
Solvent  at: 


12  6*.  49  oV 

o.ioi  0.292 

0.148  ^-4^7 

0.222  0.608 

0.334  0.852 

0.482  1.209 
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Solubility  op  Anthraquinonb  in  Ethbr. 

(Smits—- Z.  Ekctrochem.  9b  663,  '03.) 

We^lied  amounts  of  ether  and  anthraquinone  were  placed  in  glass 
tubes  which  were  then  sealed.  The  temperattire  noted  at  which  the 
anthraqidnone  disappeared  and  also  at  which  the  liquid  phase  disap- 
peared (critical  temp.)-  The  two  curves  cross  at  195^  and  again  at 
t4i®.  Between  these  two  temperatures  the  critical  curve  lies  below 
the  aohibility  curve,  hence  for  this  range  of  temperature  no  solubility 
curve  is  du>wn.  The  following  figures  were  read  from  the  curves,  and 
aie  therefofe  only  approximately  correct. 


t*. 

Qtn^CuBfPt 
per  looc- 

*•. 

Gma.  CuHM 
Der  100  g. 
Solotioa. 

t: 

Cms.  Ci«H«Ob 
per  xoo  g. 
Solutioa. 

130 

3 

241 

30 

260 

80 

150 

4 

24S 

40 

270 

90 

170 

45 

247 

SO 

27s 

100 

19s 

S-o 

250 

60 

100  parts  o£  toluene  diasolve  0.19  part  anthraquinone  at  15*^  and  5.56  parts  at 
wooT  (v.  Becchi). 
100  RiDft.  ether  dissolve  o  104  gm.  anthraquinone  at  25**. 

(HOdebnuid,  EUebon  and  Beebe,  19x7.} 

Data  for  the  solubility  of  anthraquinone  in  mixtures  of  phenol  and  water 
are  gjven  by  Timmermanns  (1907). 

Hydroxy  AMTmUQUmONKS  aH4  <  (CO)f  >  QHjOH. 

1000  oc  Hfi  dissolve  0.0035  S^n.  a  oxyanthraquinone  at  25^.  (Hattig ,  1914.) 

1000  ex:.  H^  dissolve  o.ooi  i  gm.  fi  oxyanthraquinone  at  2^^  " 

1000  oc  H^  dissolve  0.000012-0.000062  gm.  1.4  dioxyanthraquinone  («  chin- 
ixarin)  at  25*. 

1000  oc  Hfi  dissolve  0.00158  gm.  1.6  dioxyanthraquinone  ( «  chrysazin)  at  25*. 

(HUtUg,  19x4.) 

MMTHMAFLkynKE  (2.6  Dioxyanthraquinone)  CiiHt(CO)i(OH)]. 

lOQO  OC  H/)  dissolve  0.0003  8^-  anthraflavine  at  25*^.  (Hattig,  19x4.) 


(1.5  Dioxyanthraquinone)  CiiH6(C0)](0H)s. 
1000  cc  H/)  dissolve  0.000285  8^-  anthrarufine  at  25^  (Hattig,  19x4.) 

Sb. 


FoMoo-point  data  for  mixtures  of  antimony  and  iodine  are  given  by  Jaeger 
and  Dornbosch  (1912);  for  mixtures  of  antimony  and  sulphur  by  Jaeger  and 
Van  Klooster  (1912),  and  for  mixtures  of  antimony,  iooine  and  arsenic  by 
(1912). 


MMnmOan  TriBROmDE     SbBr.. 

SoLUBiLmr  IN  Benzbnb  Dstbrminbd  by  "Synthetic  Method." 

(Menschutkin,  19x0.) 


Gms-SbBra 

Gmfl.  SbBr, 

t*             per  too  GtuL 

.SoKdPhaM. 

f. 

per  xoo  Cms. 

Solid  PhaM. 

Stt.  Sol 

Sat.  Sol. 

5.6  m.  pt.          0 

CA 

90 

83 

3SbBrt.CiHfl 

4 . 5  EuteC.        8 . 3  QH.+2SbBr..CA 

92 . 5  m.  pt. 

90.2 

<t 

15                    "5 

2SbBr».CA 

91.5 

92.8 

M 

35                    23 

M 

90 

93-8 

M 

55                    39 

M 

85  Eutec. 

96.3    aSbBrt.CA+SbBrs 

75                    60.5 

m 

90 

98 

SbBr, 

&5                    74  3 

m 

94 

100 

M 
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Reciprocal    Solubilities    of    Antimony    Tribboicide    and    Vabioos 
Organic  Compounds,  Determined  by  the  "Synthetic  Method.*'  . 

(Menachutkin,  19x1.) 


SbBrs  +  Acetic      SbBrj  4-  Benzoic 
Acid.  Acid. 


f. 

16. 5* 

IS 
10 

4t 

20 
40 
60 
70 
80 
90 

94 


Cms.  SbBri 

penooGma. 

Sat.SoL 

O 
12.2 
41.8 
S8.2 

64  3 

72s 
81.9 
97.1 

92.4 

97.8 

100 


120* 

"S 
1x0 

loS 
100 

95 

79 1 

8s 
90 
94 


Cms.  SbBr« 

per  too  Cms. 

Sat.  SoL 


20.1 

36.8 

50 

61.5 

71 

83  I 
87.6 

92 

96.4 

100 


SbBri  +  Benzoyl 
Chloride. 

Graft.  SbBri 
t*.      perxooGms. 
Sat.  SoL 


SbBr,  +  _ 
Sulphonic  Acid. 


G1M.SIA 

perxeoOtf 

Sat.SaL 


-  0.5 

=  ^t 

+10 
20 

30 
40 

50 
60 
80 
94 


o 

195 

32 
41.2 

47. 5 

54 

60.8 

67.8 

74.9 
894 
100 


f. 

52.5* 
50 

47.5 
44t 
so 
60 

70 
80 

8S 
90 
94 


o 

i5.« 
36.3 

369 

39-^ 
45-7 

n-^ 

68.1 
77.6 

90.5 

100 


Molecular  compounds  are  not  formed  in  the  above  systems.    The  diagraio 
each  case  consists  of  two  arms  meeting  at  the  eutectic. 

SbBrs  +  Acetophenone.        SbBn  +  Amylbenzene.  SbBrs  +  Anisole. 


Gms.  SbBfa 

Solid 

Gnu.  SbBri 

Solid 

Gms.  SbBrt 

Sol^ 

f. 

per  xoo  Gms. 
Sat.  Sol. 

Phase. 

t*.   per  100  Ums. 
Sat.  Sol. 

Phase. 

t*. 

per  100  Gms. 
Sat.  SoL 

Fbmst 

19. s* 

0        CH.COCH, 

-70 

4.5  SbBr,.C|Hft.C»Hu 

-34* 

0        CHdOd 

IS 

22.7 

4( 

-SO 

8.3 

II 

-35 

2.5 

"4-1-1 

IS* 

48.6 

"   +X.X 

-30 

16.6 

II 

—  20 

II. 7 

x.x 

20 

S6.8 

I.X 

-25 

21 

II 

0 

26.5 

u 

3°    * 

63  3 

(i 

-17 

t    32.5 

"+SbBr, 

10 

37.1 

M 

37. s* 

75 

ft 

—  10 

33  5 

SbBrt 

20 

50.5 

M 

31 1 

83.2 

x.x+SbBra 

0 

35  6 

II 

25 

*    59 

M 

40 

84.6 

SbBr, 

20 

41.6 

M 

30.5 

♦    77 

M 

60 

88.4 

14 

40 

51.3 

«f 

30 1 

77  9 

"+SbBi 

180 

94  I 

u 

60 

65 

M 

40 

80.6 

SbBii 

.94 

xoo 

M 

80 

84 

M 

60 
80 

86.4 
93  6 

M 

M 

SbBri  +  Benzaldehyde.        SbBrj  +  Benzonitrile.         SbBrs  +  Benzophenon 


f. 

-20 

o 

20 

35 
40 

41.5* 

37. 8t 

55 

75 

85 

90 

94 


Gms.  SbBri     Cnlid 
per  .xoo  Gms.  iJ^" 
Sat.  Sol.      ^°^' 


I.X 

II 


38.4 

45-5 

54  3 
64.1 

70.3 
77.2 

84.4    i.x+SbBr, 


u 


4t 


4< 


fl 


88 

93- 1 
96.1 

98.2 

100 


SbBr. 


II 


If 


M 


It 


•  m.  pt. 


f. 

—  13-2 
-16 

-x8t 
o 
20 
30 
38* 
35  t 
55 
75 
85 
90 
94 


Gms.  SbBr,    g^j^ 
per  100  Gms.  nu"aL 
Sat.  Sol.      ^^*^' 


0.0 
19.2 
28.7 

43 

59 

67 

77 
82 


C«H,CN 
II 

"+X.I 

x.x 

fi 


87 

93 
96 

98 
100 


8 

5 
5 
3 
5 
3 


« 


II 


i.i+SbBri 
SbBr, 


<i 


«i 


t  Eutec. 


Gms.  SbBr, 
t*.  per  100  Gms. 
Sat.  Sol. 


Solid 
Phase. 


48* 
40 

29  t 
40 

45 


o 

24 
41.2 

50 

56.3 


48.5*66.4 

45  76 

40  80 

50  82.6 

70  88.7 

80  92.4 

90        97-3 
94       100 

X  tr.pt. 


CHiCO.CiH 


X.X 


x.z+SbB« 
SbBik 


I.I  «  compound  of  equimolecular  amounts  of  the  two  constituents  in  each  cai 
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ANTIMONY  TriBROmDE 


KnPIOCAL  SOLUBILITIBS   OF    ANTIMONY   TrIBROMIDB   AND   VARIOUS   ORGANIC 

Compounds,  Detbrmined  by  the  "Synthbtic  Method.' 

(Mfinrhiitkin,  1910.) 


*$ 


Sb 

Br,+ 

SbBr,  + 

SbBr,  + 

SbBr,  + 

HQflioCOSCllC* 

Chlorben»ne. 

lodobenzene. 

Fluorbenzene. 

GiBt.SbBri 

Cms.  SbBrt 

Gms.  SbBr, 

Gms.  SbBr, 

f. 

pcriooGms. 

f. 

per  100  Gins. 

t*.         per  xoo  Gms. 

t*.         per  xoo  Gms. 

SttSoL 

SAt.Sol. 

Sat.  Sol. 

Sat.  Sol. 

-31  • 

0 

-45.2  ♦ 

0 

-28.6*          0 

-39-2*        0 

* 

S-7 

-47  t 

5.2 

-30.3             70 
-32  f            14.3 

-39-5 1        1.3 

-*5t 

95 

-40 

6.8 

-25              4.3 

-»5 

IS 

-30 

96 

—  20                 21.6 

-IS               6.7 

-5 

20.8 

—  20 

12.6 

-10               27.5 

+  5            12.6 

+  5 

26.8 

—  10 

16 

0              33  4 

25            21.8 

IS 

33 

0 

20 

+  10              39  3 

45            35.3 

iS 

39  6 

20 

30 

20              45 . 2 

55            455 

45 

546 

40 

45  4 

40              57-6 

6s            60.8 

6S 

71  9 

60 

65.8 

60              71. 1 

75            81.8 

«5 

90  7 

80 

86.3 

80              86.3 

85        93. S 

94 

100 

94 

100 

94            100 

94          100 

SbBr,+ 

SbBr,  + 

SbBr,  + 

SbBr,  + 

^  Dibrombenzeiie. 

p  Dichlorbenzene. 

Nitrobenzene. 

m  Dinttrobenzene. 

Gm-SbBrs 

Gms.  SbBr, 

Gms.  SbBr, 

Gms.  SbBr, 

r. 

pcriaolimft. 

f. 

per  100  Gms. 

t*.            per  xoo  Gms. 

t*.        per  too  Gms. 

Stf.SoL 

Sat.  Sol. 

Sat.  Sol. 

Sat.  SoL 

0 

S4-5* 

0 

6*             0 

90*            0 

10 

SI  5^ 

14 

I               22 

80             29.x 

80 

25.2 

48.st 

26.  S 

-  4              37  4 

70             50 

75 

39  a 

55 

35 

9 

-  9              48.4 

60             63 

70 

52 

60 

43 

X 

-14.5 1       55  3 

50             70.8 

^t 

62.2 

65 

50 

7 

-  5              58.3 

47-5 t      72 

70 

68.7 

70 

58 

8 

+  5              61. s 

50            73-4 

75  3 

75 

67 

2 

25              68.6 

60            78.2 

80 

81.8 

80 

75 

8 

45              76.6 

70            84 

«5 

883 

85 

84 

5 

65              85.3 

80            90.4 

90 

94  3 

90 

93 

4 

85              94.7 

90            96.8 

94 

100 

94 

100 

94            100 

94           100 

y«  100  94  100  94  100  94  100 

Molecular  compounds  are  not  formed  in  the  above  systems.    The  diagram 
■  odi  cue  consists  of  two  arms  meeting  at  the  eutectic. 

SbBr,  -I-  Ethylbenzene.      SbBr,  -|-  Propylbenzene.  SbBr,  +  p  Cymene. 


10* 

^3  2t 

70 

10 
to 

to 

«o 
10 


Sat.  SoL      "^""^ 


Gms.  SbBr,     Ca1:<4 


o 

04 

I 

2.2 

4.8 

12 

29.2 

46.3 
697 
78.2 

873 

97  7 


''+X.X 
I.X 


Z.I  +SbBr, 
SbBr, 


*  m.  pt. 


-80 
-60 
-40 

—  20 

—  10 

—  St 
+10 

20 

40 

60 

80 

94 


Sat.  Sol. 

13 

3.7 


4 
5 
4 


9 
22. 

38. 

49 

53.3 

57.1 

66.2 

77  2 
89.8 
100 

t  Eutec 


z.x 


<4 


«< 


i.i+SbBr, 
SbBr, 


44 


M 


f. 

-75 ; 

-77  1 
-SO 
-30 
—  10 
o 

+st 

20 
40 
60 
80 

94 
t  tr.pt. 


Gms.  SbBr, 

per  100  Gms. 

Sat.  Sol. 

O 

2 

6.1 
12.3 
27 
42.3 

51. S 

S6 
64.  z 

75 
88.5 

100 


Solid 
Phase. 


z.: 

14 


z.z+SbBr, 
SbBih 


M  «  ooiDpotiiid  of  equimolecular  amounts  of  the  two  constituents  in  each  caaO' 
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RsaPBOCAL    SCM^UBILITIES  OF   AnTIMONT   TrIBROMIDB    AND  VARIOUS  ( 

Compounds.  Detbrioned  by  thb  "SYNTHsnc  Method." 

(Menscfautkin,  19x1.) 
SbBri  +  Cydohexane.     SbBri  +  Pseudo  Cymene.         SbBri  +  Meatty 


f.  per  100  Cms.  ^H? 

6.4*    O  CiHtt 

6t        0.3  C|Hit+SbBr, 
20  Z.4        SbBrs 

40  3-7 

60  7.1 

80         12. 5 
liquid  layers  formed 
92. s     17.4        97.6 
no        25.8        96.5 

130  36.4        95 

150  47.8        92.7 

170  62.3        86.3 
175 1  740 


M 


K 


a 


Gm».  SbBr,       g^y^ 
V.     per  100  Cms.    pu^ 
Sat.  Sd.        *^**^- 

-57.2*      o     CAiCB^if»*4 

-58. 8t  9.7     "  +" 

—  50  II               I.I 
—30  16.2 

—  10  31 

o  47-6 

7$       63.5        i.i+a.x 
IS  67.4  a.x 

25  73 

33$  79  I      a.x+SbBr, 

50  82.8         SbBr. 

70  88.4 

90  97.4 


Cms.  SbBri 
t*.    per  xoo  Cms. 
Sat.  SoL 


S 
PI 


M 


«l 


M 


«< 


-54.4*    o      CA(C 

-55. 2t     2.1       "     + 

—30  3-6 

—  10  9 

+10  25.4 

20  35  S 

29  t        46.5  X.1 

40        54  2 

50        61.7 

60        70.2 

69.5*85.8 

69 1     87.7        a.i 

80        92.7  S 


SbBfs  +  Diphenylmethane.    SbBrs  +  Naphthalene.  SbBrs  +or  Nitronapl 


e     .S??3S2     Solid 
IT.     periooums.    nu,^ 


26 


CH,(CA)f 

"+2.X 


22. 5t  12.8 

40  22.8 

50  29.5 

60  37.5 

70  47.8 

80  60.2 

90*  81. 1 

85  89.6 

82!  92.2       a.f+SbBfa 

90  96.2  SbBtt 

94  100 


a.x 
« 


« 


«( 


« 


i< 


Cms.  SbBra      ^ka 
V.     per  100  Cms.   nu... 


79.4* 

75 
70 

65 
57 
60 

65 
66* 

65  t 
75 
85 
90 


Sat.  Sol. 

O 

23.7 
37.4 
48.6 
61.2 
68 

81.3 

84.9 
86.7 

90.1 

94.9 
97-7 


CioHi 

4< 


M 


<« 


"  +2.X 


a.x 


« 


a.x+SbBri 
SbBrt 


Gma.  SbBfa 
t*.       per  xoo  Cms. 
Sat.  Sol. 

57*  0.0     a< 

50  23.2 

40  42.6 

33.5 t  50.5 

37-5  62.6 

38.2*  67.6 

38 1  68         X. 

SO  73-4 

70  83.8 

90  96.4 


f( 


SbBri  4-  Diphenyl. 


Gnu.  SbBr, 

per  100  Gma. 

Sat.  Sol. 


70.5  • 
60 

47  t 

55      ^ 
60.5* 

70 

80 

90 

94 


o 

35 
54 

57 
68 

82 

86 

91 

97 
100 


7 
3 
4 
5 
7 
5 
5 
3 


Solid 
Phase. 

<« 

"+a.i 

a.x 

II 

SbBr, 
11 

(« 

M 


SbBrs  4-  Phenol. 

Gins.  SbBr,      CaK/I 
t*.      per  100  Gms.    ^"^ 
Sat.  Sol.        ^^*^' 


41  •  o 

35  22. s 

30  40 

28.5  t  446 

40  S3 

50  62.5 

60  75.8 

65  84.7 

66.5*  88.5 

75  91.7 

85  95.8 

90  98.1 


CHiOH 


"+a.i 
a.x 

«4 
11 
« 
4« 

SbBr. 
it 

n 


*  m.  pt. 
Y  Not  obtained  r^^ularly, 


t  Eutec  t  crit.  t. 

in  such  cases,  single  eutectic  at 


SbBrs  +  Pheni 

Gma.  SbBrs 
V.        per  too  Gma. 
Sat.  Sol. 

-28.6*        o  C 

—  29  t  1.6 

—  10  4.8 
-Hio  12.9 

20  19 . 2 

30  29.7 

40  46.2 

48.8*  74.7 

47 1  77.8 

60  83 

70  87.3 

90  97-4 

I  tr.pt. 
as*  and  6X.5  per  cent  Sbl 


I.I  s  compound  of  equimolecular  amounts  of  the  two  constituents  in  e 
2.1  =  compound  of  a  molecules  of  SbBri  with  one  molecule  of  the  01 
stltuent. 
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Skirocal  Solubilitibs  op  Antimony  Tribromidb  in  Various  Organic 
CoMPouMDs,  Determined  by  the  ''Synthetic  Method.' 

(Menscfautkin,  19x0-1  a.) 


ti 


1    SbBri+aBrom- 

SbBri  +  a  Chlor- 

SbBr,  +  fi  Chlor-     SbBr,  +  Tetra- 

p       nplitlialeiie. 

naphthalene. 

naphthalene.          hydrobenzene. 

f 

GiM.SbBfk 

Gms.  SbBra 

Gms.  SbBra 

Gms.  SbBr, 

r. 

pcrxooGnM. 

t*.          per  xoo  Gms. 

f. 

per  xoo  Gms.        V. 

per  xoo  Gms. 

Sitf-SoL 

SAt.SoL 

Sat.  SoL 

Sat.  SoL 

3' 

0 

—  17*               0 

56* 

0 

•   •  • 

0 

15.8 

—  21                13.8 

SO 

26.1            —5 

II. 7 

-3« 

it     31-4 

—  24.5t       22.6 

45 

38.5             IS 

15.1 

15 

3«-7 

—  10              27.3 

40 

49                35 

•  24.1 

35 

49  9 

+10              35.5 

37.5  t 

53  6            55 

41 

45 

569 

30              46.7 

45 

58.8            65 

55.1 

55 

64.7 

50              61.6 

55 

66.8            70 

64s 

65 

72  9 

60              69.9 

6S 

75-2            75 

76.2 

■  • 

0 

81.8 

70              78.6 

75 

83.8            80 

84.4 

&} 

86.3 

80             87. 5 

80 

88.1            85 

90.7 

«5 

90.8 

90             96.6 

85 

92.4            90 

95  8 

90 

95  4 

94            100 

90 

96.7            94 

100 

SbBr,+ 

SbBr, + 

SbBr,  +                  SbBr,  + 

fChlortoluene. 

m  Chlortoluene. 

p  Chlortoluene.        m  Nitroluene. 

GBi.SbBri 

Gms.  SbBra 

Gmiu  SbBra 

Gms.  SbBra 

r. 

pcriooGnM. 

V.          per  100  Gms. 

f. 

per  xoo  Gms.       t*. 

per  100  Gms. 

SiLSol. 

Sat.  SoL 

Sat.  SoL 

Sat.  SoL 

-362 

•       0 

-47.8*          0 

6.2* 

0                 16  • 

0 

-38.5 

t      10.7 

-sot              8.1 

2. St 

23.3              10 

24.2 

-» 

15.4 

-30               11.7 

20 

33                  5 

39 

0 

22.5 

-10               17.5 

30 

39  3              0 

46.6 

+» 

32.5 

+  10               25.8 

40 

47  2         -  9t 

56.8 

30 

38.8 

30              37  5 

50 

56.3        -fio 

62.7 

40 

46.8 

40              45.1 

60 

66.7            30 

69.7 

50 

56 

SO              54. 4 

70 

77.8            50 

77.5 

60 

66.5 

60              6s 

80 

88.2            60 

81.5 

70 

77.8 

70              77 

90 

97                70 

86.3 

80 

88.2 

80              88.2 

94 

100                80 

91  4 

90 

97 

90              97 

90 

97  2 

Molecular  compminds  are  not  formed  in 

the  above  systems.    The  diagram  in 

eacb  case  cnnsisu  of  1 

two  arms  meeting  at 

the  eutectic. 

SbBr,  +  Toluene. 

SbBri  +  0  Nitrotoluene. 

SbBr,  +  p  Nitrotoluene. 

Gnr  SbBrs    ^^^                    Gnu.  SbBra 
r.     per  100  Gms.  pk.  '            f.    per  100  Giii*. 
SO.  SoL      *^'*'^                      Sat.  Sol. 

Solid 
Phase.. 

Gms.  SbBr, 
t*.     per  100  Gms. 
Sat.  Sol. 

Solid 
Phase. 

-93\ 

0        PA^CHa   -  8.5*    0       oNQiCHiCH,     52.5*     0        ^NOjC^IiCH, 

•93  5 1 

I.O           "+I 

.1    -13.5     19. s      " 

+X.I 

45            29.8 

It 

•80 

2.4          I.I 

0        27.6 

X.I 

40           42 . 2 

it 

60 

6.2 

10         35.6 

<( 

35           SO 

M 

40 

12.4 

20         475 

4t 

25           61 

M 

10 

25.7 

25         55.7 

«« 

16 1        67 

."  +SbBra 

iJ 

53.1       I.I +1.1       31  t      70          " 

+SbBra 

30          71  6 

SbBra 

20 

69.4           a.i 

40         73  5 

SbBra 

SO          78.9 

t< 

50: 

78         2.1+SbBrs      50           77.5 

«< 

60          82  9 

M 

•0 

80.6         SbBrt          60          81.7 

M 

70          87 . 2 

M 

^ 

86.6 

80         91.4 

M 

80          92 

M 

k> 

938 

90         97.2 

M 

90          975 

« 

K 

100 

m.  pL 


t  Eutec. 


X  tr.pt. 


M  «  compound  of  equimolecular  amounts  of  the  two  constituents  in  each  case. 
t.i  «  compound  of  2  molecules  of  SbBr,  with  i  molecule  of  the  other  con- 
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Reciprocal  Solubilities  of  Antimony  Tribroiode  and  Various 
Compounds,  Determined  by  the  "Synthetic  Method.' 

(Menschutkin.  1910-11.) 

ph«y?mtt£^e.     SbBr.  +  o  Xylene.     SbBr. +  «  Xylene.    SbBr.+ 

Giiift.  SbBrg  Cms.  SbBri  Cms.  SbBrj 

t*.      per  too  Cms.  t*.  per  100  Gr».  t*.  per  100  Cms.  t*. 

Sat.  Sd.  Sat.  Sol.  Sat.  SoL 

92*    o      —29*     o      —57*     O       14* 

8$  18  -33 1  10. 5  -59.2 1    SS  " 

80  30.1  —20  17  —45  10  10 1 

70  47  —10  24.6  —35  14.2  20 

60  58.2  o  34. 5  —25  20  30 

48 1  67.1  20  65.8  —  s  38.8  40 

60  73.3  24*  77.2  +  5  56.6  50 

70  79.5  22.5 1  78.6      12.5 1  75-4  60 

80  86.4  30  80       25  77.6  67.5* 

90  95-2  50  84.7      45  82.3  66.5 1 

94  100  70  90  I              65  87.9  75 

90  97-7      87  95-3  8s 

*  m.  pt.         t  Eutec.         t  tr.  pL 

In  the  case  of  each  of  the  above  xylenes  the  compound  existing  b 
first  and  second  eutectic  consists  of  equimolecuiar  amounts  of  S^Brs  ai 

Solubility  data  determined  by  the  freezing-point  method  (see  footnc 
are  given  for  mixtures  of  antimony  tribromide  and  each  of  the  following  c 
azobenzene,  benzil,  s  diphenylethane  and  stilbene  (Van  Stone,  1914),  a 
zophenone,  triphenylmethane  and  toluene.  (Kunkov,  Kiotkov  and  0 

ANTIMONY  TriCHLORIDE  SbCU. 

Solubility  in  Water.    Solid  Phase  SbCla- 

(Meerbtirg  —  Z.  anorg.  Chem.  33.  999,  1903.) 


*•. 

Mols.  Sbdt 

per  xoo 
M3i.HaO. 

Cms.  Sbda 
per  xoo 
g.HjG. 

*•. 

Mob.  Sbda 

per  xoo 
MoU.HaO. 

0 
IS 

47-9 

64.9 

601.6 
815.8 

35 
40 

91.6 
108.8 

20 

as 
30 

(72.4 

(74-1 
78.6 

84.9 

910. 1 

931  s 

988.1 

1068.0 

50 
60 
72 

360.4 
00 

Solubility  op  Antimony  Trichloride  in  Aqueous  Hydi 

Acid.    Solid  Phase  SbCl,.    Temp.  20°. 

(Mcerburg.) 


MoU.  per 
100  Mob.  HjO. 

Cms.  per 
xoo  g.  HsO. 

Mob.  per 
xoo  MoU.  HsO. 

HQ.       Sbda. 

HCl.          SbCls. 

to.           Sbda:                    &( 

0          72.4 
2.4     71.2 

6.1    69.9 
8.3    68.2 

0.0        910. 1 

4.86     895.4 

12.34     879.0 

16.80     857.6 

9.1           68.9                18. 

II. 7        68.1           23. 

28.7          62.8               58.* 

100  gnis.  absolute  acetone  dissolve  537.6 

gms.  SbCls  at  i8^    d^  sat.  sc 

(Nat 

SbCU  at  18*  d  sat.  sol.  =  i 

(Nai 

100  gms.  ethyl  acetate  dissolve  5.9  gms. 
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Kkirocal  Solubilities  of  Antimony  Trichloride  and  Var  ous  Organic 
Compounds,  Determined  by  the  "Synthetic  Method." 

(Menscbutkin,  191 1.) 


StCk  +  Acetic  Acid.         SbCU  +  Acetophenone. 

r  ,£1  g2.  Solid 

16.5*    0       CHgCOOH 


SbCU  +  Anisol. 


10 
0 

-5 

0 
10 

«9* 

25 

45 

73 


"7 

4«.S 
5^-7 
59 


+1.1 
I.I 


67 

'79 
81 

87 

9S 
100 


3 
I 

5 

4 
3 


M 


SbCli 


M 


19. 5* 
IS 

ft 

IS 

3S 

SS     ^ 
60.5* 

32  t 

SO 

70 


Cms.  SbCU 

per  100  Cms. 

S«t.SoL 


SoUd 
Piaae. 


f. 


Gms.  SbOf 

per  100  Gins. 

Sat.  Sol. 


Solid 
PhaM. 


O 

14  3 
28.5 

318 

35.4 
41.6 

5S.2 

65  4 

79  3 

84 

89.3 
98.3 


CACOCHs 


(« 


+1.1 


i.z 

u 


It 


14 


i.i+SbCl. 
SbCla 


-34* 

-36.5  t 

-30 
—  10 

+  10 

20 

2St 

35      ^ 
41.5  ♦ 
40 1 
60 

70 


o 

II. 8 
16 
28.3 

43 
52.8 

63.6 

70 

80. 

84. 
92 

98 


CAOCHs 


<« 


I.I 


9 

S 


ft 

3.Z 


+1.1 


«+SbCl, 
SbCl, 


It 


SbGt  +  Aniline. 


SbCU  +  Benzaldehyde.     SbCU  +  Benzophenone. 


Gw-SbO. 

IcriooGnM. 

SaLSoL 


+» 
60 

77t 
88* 

a7t 

945* 

Vst 

joo  5* 
70 

60 


I 

7 

18.7 
39.6 
448 

46.3 

549 
61.7 

71 

82.3 

88 

94  9 


Solid 
Phase. 

Cai*NH,+i.4 

1-4 

M 

I-4+t.3 
1-3 

X.3+I.2 

i.a 

i.a-fi.i 

I.z 
«« 

i.i+SbCl| 
SbClg 


Gms.  SbCU     Solid 
P^L'f^c?.™*-  Phase. 


10 
20 

30 
40 

43  S* 
40 

25  t 

3S 

45 

65 

73 


Sat.  Sol. 

43-5 

475 

52.4 
60.2 

68.1 

74.2 

80.6 

83 

85 

87 

95 
100 


1. 1 

i4 
II 
II 
II 
II 
II 


i.i+sba, 

SbCU 


s 

2 


41 

II 
II 


f. 

48* 

40 

35  t 

45 

55 

65 
76* 

65 
45 
39  t 
50 

70 


Gms.  SbCU 

per  100  Gms. 

Sat.  Sol. 


Solid 
Phase. 


O 
16.3 

21.6 

26.2 

31  4 

37.5 

55-4 

71.6 

80. 

82. 

87 
97 


CiHiiCOCfHii 


6 
7 


41 
It 

I.Z 
II 


w 


11 


M 


+Z.I 


"+SbCU 
SbCU 


14 


l.l 

2.1 


oompound  of  equiraolecular  amounts  of  the  two  constituents  in  each  case, 
compound  of  2  molecules  of  SbCU  with  i  molecule  of  the  other  constit- 

t^,  1.3  and  i^  »  compounds  of  i  molecule  of  SbCU  with  2,  3  and  4  molecules 
3f  anume. 


so 


!bCl»  +  Benzoic 
Add. 

Gim.SbC1t 
f*.        per  100  Gms. 

O 

23 
38.8 

50 

59 
66 

71.6 

78 

89-2 

97  5 


SbCU  +  Benzoyl 
Chloride. 


SbCU  +  Benzene 
Sulphonic  Acid. 


90 

do 

70 
60 

60 


-  5 

-lU 

-  5 
+  15 

25 
35 
45 
55 
70 


Gms.  SbCU 

per  100  Gms. 

Sat.  Sol. 

17.8 
36.8 

45 

50.7 
58.2 

62.9 
68.4 

74  9 
82.4 

96.5 


f. 

52.5* 

45 

25 

-U 

+5 
25 
45 
65 
73 


Gms.  SbCU 

per  xoo  Gms. 

Sat.  SoL 

o 
18 

43  7 
56.1 
60.8 

49  8 

56.7- 
69.2 
90.2 
100 


SbCU  +  Tetra- 
hydrobenzene. 

Gms.  sbat 
t*.        per  100  Gms. 
SatSoL 

-25  19. 1 

-15  24 

-   5  30 

+  5  37.1 

15  451 

25  54.3 

35  64.5 

45  74 

55  83.6 

6s  92.8 


Molecular  compounds  are  not  formed  in  the  above  systems.    The  diagram  in 
dkk  case  consists  of  two  arms  meeting  at  the  eutectic. 


t  Eutec. 


ttr.pt. 
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RsaPROCAL  ScM^uBiLmss  OF  Antimony  Trichloride  and  Various  Oi 
Compounds,  Dbtbrminbd  by  the  "SYNTHsnc  Method." 

(Menschutkin,  i9io-'iz.) 


SbCli  +  Benzene. 

Gnu.  SbCU     CoM 
V.     per  zoo  Gnu.  pj^ 
Sat.  SoL      *^**^- 

4*  7.3  CA 

I  19.4  "  +2.1 

10  24.6  a.z 

20  30.5 

40  44.1 

60  60.6 

75  76.8 

79 1  85.3 

70  93-5 

62  *  96  3.i+SbCl» 

67.5       97.9        SbCU 


u 


«l 


41 


<l 


SbCU  +  Brombenzene. 

rSr^lL^Ki    Solid 
per  100  urns.  pu,-<. 

Sat.  Sol.       ^"»*- 


V. 

-31  t^ 

-30 

—  20 

—  10 

o 

+  3t 

20 
40 
60 

73 


o  CABr 

4.8  "  +1.1 

6.8  Z.I 
14. 8 

239 
34  3 
40.3      z.z+SbCU 
52  SbCU 

68 
85.8 
100 


<i 


«< 

u 
«« 


SbCk  +  Chlorbei 
V. 


Gms-SbCU 

per  zoo  Cms. 

Sat.  SoL 


-45  ;» 

-47* 
-40 
-30 
-15 

-It 

20 
40 
60 

73 


t 


o 

4.3 
7 

II. X 

20.5 

32  5 
44.2 

56 
72.1 
88.2 
100 


SbCU  +  Fluorbenzene.  SbCU  +  lodobenzene.        SbCU  +  Nitrobei 

Gms.  SbCU     CniM 
t:    perzooGps.  ^£S 
Sat.  SoL      *^"^* 


-39.2!     o         QH,F 
— 40.S*      2.4        "+ z.z 

—  25  II 

-15  17.3 

—  10  21.4 

—  5  26.4 
o          34  I 

+  5  5  t  45-8      z.z+SbCU 
15  53  6         SbCU 

25  61.6 

45  77.7 

65  93-8 


z.z 
« 


It 


<i 


(I 


Gms.  SbCU      Solid 

*•.       per  100  Gma.    ^i^ 

SaL  Sol.       ^°*^ 

-28.6 1      O  CAI 

-35  12.8  " 

-45*  29.8  "+Z.Z 

—34.5  II.  7  z.z.unsUble 

-15  26.4 

-  3         .491 
-35  32.5  i.x+SbCU 

—  15  38.9  SbCU 
+  5           46.4 

25  56 

45  69.6 

65  88.8 


f. 


Gms.  SbCU 
per  zoo  Gms.  1 
Sat.  SoL      ' 


It 


« 


(I 


<i 


ti 


« 


«i 


6t 

—  2 

—  10 
-16.5* 
-10.5 

-  75 

-  6t 

6.5* 

5 

35 

55 
70 


+ 


o 

20.4 
32 
38 
44 
50 
64.8 

675 
69.6 

78.7 
87.4 
96.6 


d 


z. 


SbCU  +  Ethylbenzene. 

Gms.  SbCU     ^rMA 
V.    p.^«.  Gjn..  p^. 

C»H».CjH» 

"    +Z.Z 


z.z 

4( 
14 
14 
44 
44 


-93  t  ^     o 

-93  5*     03 

—  70  0.6 

—  50  II 
-30            2.5 

—  10  7 
-fio  18.8 

30  44-4 

39  t  68.1 

35*  77.4        *-^+2» 

37  t  81. 1  a.i 

36.8*  81.8      a.z+SbCU 

50  87 . 2  SbCU 

70  98 

33  80.4       Z.z+SbCU 

^^  ^       (unsUble) 

•  Eutec. 


SbCU  +  Benzonitrile.       SbCU  +  Isoamylb 

Gms.  SbCU     soiu 


Gms.  SbCU 

per  zoo  Gms. 

Sat.  Sol. 


13.2!        O  CACN 

•16  10.2 

•19*  17.2  •*  +Z.Z 

•10  21.9  z.z 

o  28.5 

10  38.7 

15  47-4 

20  62.6 

21.5  t  68.7 

20  72.4 

15*  78.9 

25  81.6 

45  87.6 

65  95.6 

73  100 


t  m.  pt. 


44 


44 


14 


44 


44 


44 


44 


44 


-80 
-60 
•40 

•33  t 
•25 

o 
20 
40 
60 
70 

•  • 

iit 

•10 


X  tr.  pt. 


4 

11. 7 

254 

327         J 

38.7 
47-2 

56.8  .a. 

57.4 

63  3 
72.6 

87.1 
97  3 

•   •   • 

44.4  unsta 

54  9      "» 
56  "S 


i.i  s  compound  of  equimolecular  amounts  of  the  two  constituents  in  eac 
2.1  =  compound  of  2  molecules  of  SbCU  with  i  molecule  of  the  oth 
gtituent. 
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Rkipkocal  Solubilities  of  Antimony  Trichloridb  and  Various  Organic 
Compounds,  Determined  by  the  "Synthetic  Method.' 

(Menschutkin,  1910-zz.) 

SbGi  +  Iff  Dinitrobenzene. 

Solid 


SbCli  +  Propylbenzene. 


GmSbOt 
f.  per  100  Gum. 
Sa.SoL 


Gms.  SbCIf    Cai;j 
f .  per  100  Gntt.  ^^ 
Sat.  Sol.     ^^"^^ 


f. 


Gms.  SbCU 

per  100  Gms. 

Sat.'SoL 


Solid 
Phase. 


90* 
So 

?o 
60 

50 
40 

» 
10 

It 
-II 


o 
18.6 

31  3 
40.7 

48 
536 

58 
61.5 

645 
668 

68.8 
52  S 


18.5  •  s8.2 

»s     67. s 


•iCA(N0k)s    30 
IS 

10 
s 

o 

-10 
+10 

30 

30 

+SbCli40 

50 
60 

70 

73 


Z.I 

M 


M 


M 


M 


72.8nnstahle 

76.2 

78.6 

80.8 

82.7 

64.9 

69 
71.6 

74.8 
78.7 

83. S 

89 
96.4 

100 


z.z 


SbOt 


M 


<l 


« 


U 


U 


-70 

-30 
—  10 

o 

8.5  t 
20 

40 
65 

•   •  • 

-70 
-30 

10 


0.6 
10.  X 
26.6 
40.4 

57-5 
68.2 

71.4 
78.5 
92.5 

•  •   • 

1.5  Z.I 
16 
48.2 

65  3 
66.3 

68.6 


3.Z 

M 


"+SbCl. 
SbCli 


« 


M 


unstable 


« 


M 


<f 


u 


M 


U 


U 


+sba« 

SbCl,  - 


SbCl,  +  ^  Dibrom- 

benzene. 

Gms-SbO, 
•  •  pet  too  GoM. 


SbCU  +  P  Dichlor- 
benzene. 

Gms.SbCla 

per  100  Gms. 

Sat.  SoL 


H 

80 

70 

IS 

49  st 

70 


7 

4 

8 


o 

5 

15 
35 
52 

59 
64 
71.8 

79  3 
95 


54.5*. 
50 

45 
40 

39  5  t 

45 

50 

55 
60 

70 


o 
14 

30 
48 

50.5 

59  5 
67.8 

75.7 

83 
96.2 


SbCli  +  Cyclohexane. 


f. 


Gms.  SbCU  per  zoo  Gms. 
Sat.  Sol 


6.4*  0.0 

6 1  0.2 

20  X.2 

40  4-2 

60  9.7 

Two  liquid  layers  formed 


70 

80 
100 
120 
124 

"55  § 


13  7 
19  5 
32.3 
57.1 
58.9 


68 


97 

96.x 

92.7 

83.2 

76.7 


SbCli  +  p  Cymene^  SbCU  +  Paeudocymene.  SbCU  +  Diphenyl. 


„      GmSbO, 
I-    per  100  Gms. 
SsLSoL 

"75  •  O 
"T^St  2 
-50         7 

"30  IS 
-10       30 

"3  St  41 
»       46.x 
P       60 
¥>t     76.4 
81.2 

87 
95  6 


SO 
60 

70 


Solid 
Phase. 


#CACH,CH, 
I.I 


i.i+j.i 
a. I 

a.i+SbCU 

44 


Gms.  SbCU 

per  100  Gms. 

Sat.  Sol. 


Solid 
Phase. 


m.  pL 


-57  4* 
-60  t 

-45 
-25 

—  10 

-  5t 
+15 

35 
50 
56* 
51 1 
65 

t  Eutec 


O 

18.6 
23.6 

33  3 

45 

50- 7 

55.8 

62.2 

69.7 

79.2 

87  5 
93  9 


CH,(CH,),i,a.4 
"     +1.1 
I.I 


+a.i 


a. I 


2.1+SbCU 
SbCU 

X  tr.  pt. 


r. 


70.5* 
65 

55 

50 1 

55 
60 

70 

71* 
65 
57  t 
65 
70 


C«Hft.C«Hg 


+a.i 


jSTco'gSI.  p^ 
Sat.  Sol.      ^"**- 

o 

14 

33-4 
40 

45.2 

51-4 
70.7 

74.6 

85.5 

88.9   a.i+SbCU 

93.1       SbCU 

97 

f  crit.  t. 


a.i 

M 


U 


LI 
2.1 


compound  of  equimolecular  amounts  of  the  two  constituents  in  each  case. 
compound  of  2  molecules  of  SbCU  with  i  molecule  of  the  other  constituent. 
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Reciprocal  Solubilities  of  Antimony  Trichloride  and  Various  C 
Compounds,  Determined  by  the  "Synthetic  Method." 

(Menschutkin,  19x0-11.) 


SbCla  +  Mesitylene. 

SbCU  +  Diphenyl 
Methane. 

SbCU  +  Trip 
Methane 

Gnm.  SbClf 

Sniid 

Gms.  SbCU      Solid 

Gms.  SbCU 

t*.     per  ICO  Gms. 
Sat.  Sol. 

Phase. 

tr.  1 

per  100  Gms.   n^ZZ 
Sat.  Sd.       ^'»»**' 

t*.      per  100  (kos. 
Sat.  Sol. 

-54.4*     0         CACCH.),!. 

5,5      26* 

0 

CHsCCH,), 

92*          0         0 

-SS-6        1.5 

"  +1. 

I          22. S 

t      7-9 

"  +2.1 

8s          11.8 

-40            3 

x.z 

40 

151 

2.1 

80          19.3 

-20            7 

l< 

60 

26 

II 

70          32 

0             14-2 

<l 

70 

33 

•1 

60          42.4 

10          20.3 

l< 

80 

41.6 

II 

so          49.6 

30          39  3 

II 

90 

52.7 

II 

49 1       so 

38  t       SI. 4 

"    +2. 

«        95^ 

59-8 

II 

45          62.8 

6s          65.4 

3.Z 

100  • 

72.9 

II 

40          68.3 

75-5*   79-2 

II 

95 

82.2 

II 

35 1       72         I. 

70          87 

II 

90 

86.7 

II 

45          76.6 

58.5      92.4 

"  +SbCU    80 

915 

II 

55          82.4 

63          94 

SbCU 

67  t 

95.7 

a.i+SbCU 

6s          90.6 

70         98 

It 

70 

97 

SbCU 

70          96.1 

SbCU  +  Naphthalene. 

SbCU  +  a  Chlor. 
naphthalene. 

SbCU  +  /3  CI 
naphthaler 

Gms.  SbCIa 

Snlirl 

Gms.  SbCU 

Solid 

Gms.  SbCU 

V.       per  100  Gms 
Sat.  Sol. 

ouuu 

'   Phase. 

t".         per  100  Gma 
Sat.  Sol. 

•    Phase. 

t*.       per  100  Gms. 
Sat.  Sol. 

79.4*         0 

CioHs 

-17* 

0 

a  C10H7O 

56                0          fi 

75              152 

«« 

-21  t 

8.1 

"  +2.X 

SO            16.6 

65^          35 

II 

0 

14.4 

a.z 

45              27.2 

59 1          42.8 

"  +2.1 

10 

18.7 

1* 

40             35  4 

6s             48.4 

3.x 

20 

24.6 

M 

30             47.3 

75             58.8 

tt 

30 

33.5 

II 

25  t          52.3 

80            6s 

II 

40 

47-7 

M 

295*      5^.2 

86*          78 

II 

^5, 

61. 5 

II 

28 1         64          z. 

80            88.7 

II 

46* 

73.6 

<t 

35            68.3 

70            93 

II 

4SSt 

75 

2.1+SbCU 

45             75-3 

65  t          94 

a.i+SbCi» 

55 

82.2 

SbCU 

60            87.5 

70            97.2 

SbCU 

70 

96.5 

II 

73          100 

SbClj  +  a  Bromnaphthalene. 

SbCU  +  «  Nitronaphthah 

^.               Gms.  SbCU  per  100 
*  •                 Gmi.  Sat.  Sol. 

Solid 

*• 

Gms.  SbCU  per  zoo      S 

Phase. 

It . 

Gms.  Sat.  Sol.         P 

3* 

0 

a  CioHfBr 

57* 

0               a  Cii 

-   It 

8.3 

"  +X.1 

t 

SO 

13.6, 

10 

12.8 

z.z 

40 

27.3 

25 

24 

It 

30  t 

35.8 

33      ^ 

38.5 

•1 

35 

43  2 

34.5 

52.4 

M 

37.5 

49.3 

33      ^ 

62.1 

II 

39* 

56.7 

31.5  t 

64.7 

x.i+SbCU 

37.5^ 

64.9 

40 

69.7 

SbCU 

34St 

72.8             l.Z- 

so 

76.2 

•« 

45 

78                   S 

60 

84.5 

It 

60 

87.4 

70 

94.8 

w 

70 

96.6 

m  pt. 


t  tr.pt. 


t  Eutec 


I.I  s  compound  of  equimolecular  amounts  of  the  two  constituents 

case. 

2.1  »  compound  of  2  molecules  of  SbCU  with  i  molecule  of  the  otl 

stituent. 


93 


ANTIMONY  TriCHLORIDS 


KicinocAL  SoLUBiLincs  OF  Antimony  Trichloride  and  Various  Organic 
Compounds,  Determined  by  the  "Synthetic  Method.' 

(Menschutkin,  1910-12.) 


tt 


SbOi  +  Phenyl. 

SbCl,  +  Phei 

letol. 

SbCls  +  Toluene. 

Gn-SbCW 

SfJiri 

Cms.  SbCI 

S     fi^MA 

Gms.  SbClj     s^ijj 

f .     pff  100  Gm 
Stt.SoL 

'  Phaae. 

V.         per  100  Gins.  pT'-"; 
Sat.  Sol.     ^"***- 

f.         per  100  Gms.  ^"^ 
Sat.  Sol.      ^**»^ 

41*          0 

CtH«0H 

-28.6*        0        < 

CHiOCH, 

-93  *            0 

C9H5.CH1 

35          16.2 

•• 

-29t            1.4 

"+I.X 

-94  t           I.I 

"  +1.1 

30         25  6 

M 

-20               4  5 

x.x 

-70               31 

x.x 

»         3«  7 

•1 

—  10               8.1 

M 

-30             15 -8 

II 

10         48 

«l 

+  10             18.2 

u 

0             41. 5 

•1 

st     52 

**+a.i 

20             27.4 

M 

lit         57.8 

"  +2.1 

15         58  6 

9.1 

30            39  4 

M 

20            62.8 

a.x 

30         70.6 

«« 

40            58 

II 

40            78 

II 

37*       83 

•• 

42.2*     6s 

II 

42.5*     83.1 

II 

36s  t     83- 7     3 

M+SbCI, 

35 t         77.8 

II 

4ot         85.8 

a.x+SbClt 

5S         90  6 

SbO, 

50            86.8 

II 

50            89 

SbCU 

?o         98.2 

M 

70           97.1 

II 

70            97.8 

•1 

SbOi  +  0  Chlortoluene. 

SbClj  +]m  Chlortoluene. 

SbCli  H-  p  Chlortoluene. 

Gi».Sba, 

CrJU 

Gms.  SbCla 

Solid 

Gms.  SbCU 

Solid 

•  •     per  too  Gntt.    «m- 

Srt.Sol.        "»*• 

1*.      per  100  Gms 

Sat.  Sal. 

-  Phase. 

1*.       per  100  Gms. 
Sat.  Sol. 

Phase. 

-36.2  •      0        « 

nCH4CH, 

-478*      0        m 

aCACHi 

6.2*      0        ^C1C.H4CH, 

"375 1      6.9 

"  +I.X 

-49t          6.9 

"   +I.X 

3           12.7 

II 

"»         18.3 

x.x 

-40           12.3 

x.x 

0           23. S 

II 

-w        29.2 

M 

—  30           20.1 

M 

-  3      ,    32.2 

i« 

"5    ^    37  I 

M 

-20           31 

u 

-   7.5t    43-8 

••+SbCU 

:o.st  47-9 

x^+SbCls 

-I4t        40 

i.x+SbCli 

0          47-2 

SbCU 

+»        53-1 

SbCI. 

0           46.1 

SbCU 

10              S2-2 

II 

»      58  2 

M 

10           51.6 

II 

30        64.8 

II 

30        64  6 

M 

20           57.4 

II 

40       72.3 

M 

f        71  8 

M 

40           72.8 

u 

so          80.2 

M 

te        88.4 

•• 

60           89.1 

II 

60          88.8 

M 

73       100 

M 

73         100 

M 

70          97.4 

M 

SbCIi  -1-  0  Nitrotoluene. 

SbCU  +  m  Nitrotoluene. 

SbCU  +  P  Nitrotoluene. 

^    GmSbCl, 

Solid 
Phase. 

Gms.  SbCli 

SnlM 

Gms  SbCI, 

Solid 
Phase. 

••  periaoGim. 
SiLSnl 

t*.      per  IOC  Gms. 
Sat  Sol. 

OlflHI 

Phase. 

1*.   per  100  Gms. 
Sat.SoL 

-8S*    0      «NO,C^«CH, 

16  ♦        0          m 

NOiCACH, 

,    52.5*      0       ^NQrCHiCH, 

•">3S    11.3 

u 

10         IS 

it 

45           18. S 

•t 

"»«Sti8.S 

•*  +I.I 

0         30.7 

M 

35          33  6 

M 

710      21.3 

x.x 

—  10         39.2 

M 

30          38.8 

M 

+w      31  I 

M 

—  20         42.8 

M 

20          46 

M 

*      39 

**        crystallization  not 

7.5  t    52 
7.5*    62.3 

-   +X.X 

30      50 

M 

obtained  here 

i.X 

345*62. 3 

M 

0        67.2 

SbO. 

S          66.1 

II 

33      68 

M 

20        72.5 

M 

3t       68.  s     i.x+SbOt 

275t746 

"+sba. 

30        76.3 

U 

10          70 

SbCU 

^      79  I 

SbCU 

40        80.8 

M 

30       75. S 

M 

SO      84.S 

M 

SO        86 

M 

50          8s 

M 

7®      97. S 

M 

60        91.6 
73       100 

M 
M 

70       97. S 

M 

*  m.pL  t  EuCec  Xtx.pL 

'I  " compound  of  equimolecular  amounts  of  the  two  constituents  in  each 

f  I  *  compound  of  2  molecules  of  SbCU  with  i  molecule  ot  the  other  ooil* 
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REapROCAL  Solubilities  of  Antimony  Trichloride  and  Various  Organic 
Compounds,  Determined  by  the  "Synthehc  Method." 

(Menschutkin,  19x0.) 


SbCU  +  0 

Xylene. 

SbCU  +  «  X 

[ylene. 

SbCU  +  P  Xylene. 

Cms.  SbQ«      Q^yj 
t*.  per  100  Cms,    pw- 
Sat.  Sol.       ^*^- 

Gms.  Sbdf 
1*.     per  100  Gms. 
Sat.  Sol. 

Solid 
Phaae. 

Gm5.SbCIt 
t*.  per  xoo  Gms. 
Sat.  Sol. 

Solid 
Phaae.^ 

29'         0 

0  CACCHa)) 

-57* 

0      III  QH4(CHa)t 

14* 

0 

^CACCH,), 

35 1     14 

"  +1.1 

-60.5 

t    7.5 

"    +I.X 

II. 7 

fix. 7 

-  +11 

30        175 

z.z 

-45 

158 

I.I 

20 

17.5 

x.x 

20        24.8 

l( 

-25 

29 

<( 

40 

37.3 

M 

10        33  4 

l< 

-  5^ 

46.2 

«< 

5^x 

52.3 

W 

0       43-4 

<c 

-  2t 

49.8 

"  +a.i 

55  t 

62.7 

••      +t.I 

10        55 

u 

5 

531 

a.z 

60 

66.1 

a.i 

19.5*68.1 

u 

15 

58.7 

u 

70  ♦ 

81 

•• 

25        71.3 

3.1 

25 

65  7 

u 

^K 

88.1 

M 

30        75.7 

ti 

33^ 

73.8 

<l 

58  t 

92 

-  +si>at 

33-5*81 

1    •• 

38* 

81 

«l 

69 

97.2 

SbO, 

3i-5t82.5 

a.i+SbCU 

36.5 

t83.7     a.x+SbCU 

•  •  • 

•  •  • 

•  • .  • 

50       88 

SbCU 

50 

87.7 

SbCU 

10 

20 . 7  #  C|H|(CH»)s  imstablt 

60       92.4 

ti 

60 

91-5 

«• 

7t 

32.8 

••.+a.i       - 

71       9«S 

70 

97.2 

•< 

35 

55 

50.3 
62.7 

a.i 

*  m.  pt 


t  Eutec. 


X  tr.  pt. 


i.i  =  compound  of  equimolecular  amounts  of  the  two  constituents  in  each 
2.1  »  compound  of  2  molecules  of  SbCU  with  i  molecule  of  the  other  coa- 
stituent. 


Distribution  of  Antimony  Tri  and  Pentachlorides  between  Aqueous 

HCl  and  Ether  at  Room  Temperature 

(Mylius,  191 1 ; 

When  I  gm.  of  antimony  as  SbCU  or  as  SbCU  is  dissolved  in  100  cc.  of  aq. 
HCl  of  the  following  strengths  and  the  solution  shaken  with  100  cc.  of  ether, 
an  amount  of  metal,  depending  upon  the  concentration  of  the  aq.  acid  solutiao, 
enters  the  ethereal  layer. 


With  1%  SbCU  Solution. 

With  1%  SbCU  Solution. 

Per  cent  Cone. 
otHCl. 

Per  cent  of  Total 
Sb  in  Ether  Layer. 

Per  cent  Cone.       Per  cent  of  Total 
of  HCl.           Sb  in  Ether  Layer. 

20 

6 

20                         81 

IS 
10 

13 
22 

IS                          " 

10                   6 

s 

I 

8 
0-3 

S                   2.5 
I                trace 

Solubility  data  determined  by  the  freezing-point  method  (see  footnote,  p.  i) 
are  given  for  mixtures  of  antimony  trichloride  and  each  of  the  following  com* 
pounds:  azobenzene,  benzil,  s  diphenylethane,  and  stilbene  (Van  Stone,  1914); 
benzene,  naphthalene,  diphenylmethane  and  triphenylmethane  (Kumakov, 
Krotkov  and  Oksman,  191 5);  SbBrs,  Sbli,  and  SbBrt  +  Sbli  (Bemadis,  191 2); 
SbCU  (Aten,  1909). 


ANTIMONY  PentaCHLORIDX  SbCU. 

Data  for  the  freezing-[)oints  of  mixtures  of  antimony  pentachloride  and  anti« 
mony  pentafluoride  are  given  by  Ruff  (1909). 
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ANTDIOinr  TriTLUOBIDX  SbF,. 

Solubility  in  Water. 

(Botrnhritn  and  GrOnbaum.  1909.) 

r. 

o 
30 
22.5 

Sqlubiljtt  in  Aqueous  Solutions  op  Salts  and  op  Hydropluoric  Acid  at  o^ 

Cms.  SbFy  per  xoo  Cms.  H|0  present  in  Aq.  Solutions  of: 


Gms. 

SbF, 

per 

xoo  Gms. 

Water. 

Sat.  Solution. 

384.7 

79-4 

444.7 

81.6 

452. 8 

81.9 

492.4 

83.1 

563.6 

S4.9 

•f  Aq.  Salt       / — — ^  — — — * 


KCl  KBr.         KNO,.        K«S0«.        K,C|0«.  (NHJtQ0«.  K,C4HA-        HF. 

*1  461.8     448.7      458.2      419.9     465.7         •••         461.4        432.5 

0.5    448.3  450   451.9  408.5  481.2  431.9  430. s   404 

o  25   431.9  455.6  418.3  406.6  451.3  442.3  430.8 

c  125  407.3  417.2  401.4   ...   405.2  433.3  435-2  *479-4 

•  (a  u  HF.) 

CeDuloid  flasks  were  used  and  all  measuring  apparatus  provided  with  HF  re- 
Mtant  coatinff.  The  SbFi  was  prepared  in  the  form  of  rhombic  transparent 
crystals  from  Sb/)i  and  HF. 

AXTmOHT  TrilODIDB  Sbl,. 

Solubility  in  Mbthylenb  Iodide  at  I2^ 

(Retgers.  1893.) 

100  ports  CHfls  dissolve  11.3  parts  Sbl|.    Sp.  Gr.  of  solution  »  3453. 

Solubility  Data  Determinbd  by  the  Freezing-point  Method  Are  Given 

FOR  Mixtures  of: 

Antimony  triiodide  and  arsenic  triiodide. 

(Queidgb,  1912;  Jaeger  and  Dorobosch,  191a:  Vasilev,  191a.) 

'*  "  "     phosphorus  triiodide.  (Jaeger  and  Domboflch.  19x2.) 

"  "     iodine.  (Querdgh,  X912.) 


AHmCOHT  TriOXmX  SbA. 

Freezing-point  data  are  given  for  mixtures  of  antimony  trioxide  and  antimony 
trisulfide.  (Querdgh,  19x2.) 

AHmCOHT  TriPHKNTL  Sb(C«H»),. 

Freezing-point  data  are  given  for  mixtures  of  antimony  triphenyl  and  mercury 
diphenyl  and  for  antimony  triphenyl  and  tin  tetraphenyl.  (Cambi.  191 2.) 

AHTlMOHy  8KLXNIDS8  SbSe,  Sb,Se. 

Freezing-point  data  for  SbSe  -{-  AgiSe  and  SbiSe  +  AgSe.  (Pflabon,  X908.) 

AHTlMOHy  TriSULFHIDX  SbfS,. 

1000  oc.  water  (fissolve  0.00175  gm.  SbsSi  at  i8^  (Weigel,  1907.) 

Solubiutt  Data  Determined  by  the  Freezing-point  Method  Are  Given 

for  Mixtures  of: 

Antimony  trisulphide  and  cuprous  sulfide.  (Parntvano  and  Cesaris.  191 2.) 

'*  "    stannous  sulfide. 

**  **  "      lead  sulfide.     (Jaeger  and  Van  Klooster.  1912;  P^bon.  1913.) 

••  ••  ••      silver  sulfide.  (Jaegerand  VanKlooster.  1912,) 
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ANTIMONY  Potassium  TABTRATB  C,H,(0H),(C00K)(CXX)SbO).iH/>. 

100  gms.  water  dissolve    5.9  gins,  salt  at  room  temp. 
.?  "  "         6.9    "       "    "  25^ 

it  If  o  «  tt        <i    21® 

95%  HCOOH  dissolve  82.7  ems.  salt  at  20.8*. 
glycerol  dissolve  5.5  gms.  salt  at  15.5^ 


« 
« 


(Squire  and  Caincs.  19054 
(S  and  S.  xgos^ 
(Aacfaan.  Z9ijj 
(Aschan,  1913^ 


SOLUBIUTY  OF  ANTIMONY  POTASSIUM  TARTRATE  IN  Aq.  AlCOHOL 

Solutions  at  25**. 

(Seidell.  1910.) 


Wt.  Per  cent 

C^Hin 

Sofvent. 

O 

S 
10 

20 
30 


Sat.  Sol. 

1.052 
1. 025 
1.007 
0.980 
0.958 


KSb0.}I&>  per 
100  Gms.  Sat.  Sol 

7.8s 

SSo 

3  92 
1.92 

0.84 


C^OHin 


Wt.  Per  cent 
^OHi 
Ivent. 

40 

SO 


60 

70 

100 


duot 
Sat.  Sol. 

0.93s 

0.913 
0.890 

0.866 

0.788 


KSbO.iSffpir 
100  Cms.  Sat.  SoL 

0.38 

0.23 

0.12 

0.06 

trace 


ANTIPYRINE  CuHuNjO. 

100  gms.  water  dissolve    80   gms.CuHi2N20at  15^  ((keeniah  and  Smith.  *ot3.) 

Am  <<  11  1*  ^A  M 


«f 
«l 

41 

11 
II 
II 


alcohol 

90%  alcohol 

chloroform 

ether 

pyridine 

50%  aq.  pyridine  *' 


«i 
<i 
i< 
<f 
If 
If 


100 
100 

75.2 
100 

1.3 
38.0 

79.61 


ff 
If 
ft 
If 
If 
If 


i< 
ff 
<• 
«f 
ff 

4< 

ff 


ff 
ff 
ft 

at  20-25' 
If 


(U.S.P4 


(Enell.  1899.) 
(Dehn,  1917.) 


The  Solidification  Points  of  Mixtures  of  Antipyrine  and  Chloral 

Hydrate. 

(Tsakalatos,  1913.) 


fof 
Solidification. 


Gms.  CiiHijN/) 

per  100  Gms. 

Mixture. 


Solid  f  of . 

Phase.  Solidification. 


108.9  100 

90  86.1 

70  73 

5o.5Eutec.  64.2 

60  56.8 

62.3m.pt.  53.2 

60  50.3 

56  Eutec.  47 . 2 


CuHuNiO         60 

61 .8  m.  pt. 

57 

'+1.1      50 

40 

33 . 8  Eutec. 
40 
"+i.a      51.6 


Gms.  CiiHijN/) 

per  100  Gms. 

Mixture. 


tt 


If 


X.I 


tt 


tt 


40.9 

36.7 
30-1 
26.1 
20.2 
16.5 

6 
o 


SoUd 
Phaae. 

i.a 

u 


t» 


i.2+CCU.(X)H.H^ 
CGla.COH.H^ 


1. 1  =  CiiH„N,O.CCl,COH.H,0  (Hvpnal). 

1.2  =  CiiHwNa0.2(CCl,.C0H.H,0)  (Bihypnal). 


The  Solidification  Points  (fyjlubility,  see  footnote,  p. 

Antipyrine  and  Salol. 

(Bellucci,  19x2,  19x3.) 

"  -'jO  Initial  fof 

Solidification. 

65 
53 

30  Eutec. 

34 

35 

42 


Initial  t*  of 
Solidification. 

oms.  v^nn 

per  100  G 

Mixtup 

112. 6 

100 

104.5 
98 

90 

80 

91 
83 

70 
60 

75 

50 

i),  OF  Mixtures  or 


Gms.  CiiHnN^ 

per  100  Gms. 

Mixture. 

40 

30 

17 
20 

10 

O 
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ifOMOBrHIlIB  H7DB0CHL0RIDB  CnHnNO,.HCl. 

loo  fms.  water  dissolve  1.7  gms.  salt  at  15^  and  2  gms.  at  25^ 
l€0  gms.  90%  alcohol  dissolve  2  gms.  salt  at  25°. 

(Dott,  1906;  Squires  and  Cunes,  xQos*) 

ASACHIDIC  ACID  dl^oOs. 

SoLunuTT  Data  E>etbrmined  by  the  Freezing-point  Method  are 
Given  bt  Meyer,  Brod  and  Soyka  (1913),  for  Mixtures  of: 

Arachidic  and  Stearic  Acids. 
"    Palmitic  Acids. 
•*  "    Lignoceric  Adds. 

IBBUmr  CaHuOx.iHA 

100  gms.  tricfalofethylene  dissolve  o.oii  gm.  arbutin  at  15^ 

(Wester  and  Bruins.  1914.) 


JSOOH.A. 

Solubility  in 

Water. 

(Ertiekfaer— Z.  phraik.  C3ieni.  31,  184,  '09.) 

A* 

Ov.Bw. 

Vol.           Vol.  AbKirfacd 

Absorption  Coefficients.* 

SohibOity. 

•      • 

Vuamu 

HiO.               AifoB. 

«. 

/.        ' 

«• 

0 

•  ■  • 

•      •      •                                                                          •      •      • 

•  »  • 

0  0578 

0.0102 

V 

764-9 

77.40            4-34 

0.0561 

00561 

00099 

5 

765.0 

77-39           3  92 

0.0507 

0.0508 

0.0090 

10 

765-3 

77-41            3.49 

0.0450 

00453 

00079 

«5 

763.4 

77  46           313 

0.0404 

0.0410 

0.0072 

ao 

757.6 

77-53            2.86 

0.0369 

0.0379 

0.0066 

»S 

766.7 

77.62            2.64 

00339 

00347 

0.0060 

30 

760.6 

77-73            2.43 

0.0312 

00326 

00056 

35 

757-1 

77.86            2.24 

0.0288 

00305 

00052 

40 

7583 

77.99            2.07 

0.0265 

00286 

00048 

45 

756-4 

78.15            1.92 

0.0246 

00273 

0.0045 

SO 

747  6 

78-31            1-73 

0.0221 

00257 

00041 

m  —tinder  barometric  pressure  minus  tension  of  H,0  vapor. 

/  —under  760  mm.  pressure. 

q  -grams  ars^on  per  100  g.HjO  when  total  pressure  is  eqtial  to  760  mm. 

*  See  Acetylene,  page  z6. 

SOLUBILFTY  OF  ArGON  AND  WaTER. 
(von  Antropoff,  1909-10.) 

t*.  Coef .  of  Absorption. 

o  0.0561 

10  0.0438 

20  0.0379 

30  0.0348 

40  0.0338 

50  0.0343 

1^  coef.  of  absorption  adopted  for  these  results  is  that  of  Bunsen  as  modified 

r  Kueoetu     The  modification  consists  in  substituting  unit  of  mass  in  place  of 

at  of  volufne  of  water  in  the  formula. 

D^ta  for  the  sK>lubility  of  argon  in  water  and  in  sea  water,  together  with  a 

itical  discussion  of  the  literature,  are  given  by  Coste  (1Q17). 

n^ta  for  the  solubility  and  diffusion  of  argon  in  solid  and  liquid  metals  ai9 

m  by  Sicverts  and  Bergner  (1912). 
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ABONIG  As. 

Data  for  the  fusion-points  of  mixtures  of  arsenic  and  iodine  are  gjvcn 
Jaeger  and  Doombosch  (19 12). 

MetaARSENIC  ACID  AsOtH. 

Distribution  at  25^  between: 

(Auerbach,  1903.) 

HfO  and  Amyl  Alcohol.         Sat.  Aq.  HiBOs  Solution  and  Amyl  Aloob. 
Gms.  AsOtH  per  1000  cc  Gnu.  AaQiH  per  1000  oc 


^q.  Layer. 

Alcoholic  Layer. 

Aq.  Layer. 

Alcoholic  Layer. 

4.82 

0.90 

9.28 

1-75 

9  63 

1-75 

18.74 

3-47 

18.44 

350 

ARSENIC  TriBROBODB  and  TrilODIDB  AsBr,  and  Asl,. 

100  gms.  HaO  dissolve  about  6  gms.  Asia  at  25^  (U.&J 

100  gms.  carbon  disulfide  dissolved  about  5.2  gms.  Asia.  (SqniiBa 

100  gms.  methylene  iodide,  CH2l2f  dissolve  17.4  gms.  Asl*  at  12%  d  d  wm 

solution  -  3.449.  (Retgen.  x89t2 

Solubility  Data  Determined  by  the  Freezing-point  Method  Are  Givs 

FOR  Mixtures  of: 

Arsenic  tribromide  and  naphthalene.  (Puihin  and  Kzifer,  19x4 

"  "  "     phosphorus  triiodide.  (Jaeger  and  Dooraboidi,  x9xa 

"       triiodide  and  iodine.  (Qoerqgh,  tsia 

ARSENIC  TriCHLORIDB  AsCb. 

When  i.o  gm.  of  arsenic  as  the  trichloride  is  dissolved  in  luo  cc.  of  aq.  HC 
and  the  solution  shaken  with  100  cc.  of  ether  the  following  percentages  of  th 
metal  enter  the  ethereal  layer;  with  20%  HCl,  68%:  15%  HCl,  37%;  lO? 
HCl,  7%;  5%  HCl,  0.7%  and  with  1%  HCl,  0.2%  of  the  arsenic.^  (Myliw.  i9« 

ARSENIC   TRIOXIDE     As,0,. 

Solubility  op  the: 
Crystallized  Modification.  Amorphous  Modificatiom 

In  Water.  In  Water. 

Gms.  AssOa  _        .    _. 

t».  per  100  cc.  t».  Gms.  Aa^  per 

Sat.Sdution.  100  cc.  HaO. 

2  1 .  201  ord.  temp.  3 . 7 

15  1657  b.  pt.  11.86 

^J  g  I  if  In  Alcohol,  Ether  and  CS^ 

k    Ix*  A    1^  G.  AstQjpcrioog.Solwi 

D-Pt.  6.+  Alcohol  0.446 

(Bruner  and  St.  ToUoczko  —  Z.  anarg.  Chem.  37,  456,    Kther  O  •  454 

'03;  Chodounsky  —  Listy.  Chem.  13,  1x4,  *88.)         PQ  ^  .«^« 

^^<^2  O.QOI 

(Winkler  —  J.  pr.  Chem.  [a]  31, 347,  "gs^ 

Solubility  of  Arsenic  TmoxroE  in  Aqueous  Solutions  of  Ammonia  * 

30**  (Interpolated  from  Original  Results). 

(Schiememakers  and  deBaat,  19x5.) 


NH,. 

AsA. 

-«           Solid  Phase. 

NH,. 

AsA. 

-;      Solid  Phase. 

0 

2.3 

AS2O3 

4 

7.6 

NH4ASO 

I 

8.3 

(( 

5 

6.2 

« 

2 

14.9 

(( 

7 

4-6 

« 

2.8 

20.5 

AS2O3+NH4ASO, 

10 

31 

€t 

3 

13 

NH4AsO« 

13 

^.4 

it 

3-5 

9.1 

(( 

14.3 

2.2 

€€ 
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ARSENIC  0XIDX8 


r 


SouJULiTT  OP  Arsenic  Trioxidb  in  Water  and  in**Aqueous  Solution 
or  Htdrochloric  Acid  at  is"*  (Interpolated  from  the  original). 

(Wood,  1908.) 


IfokHapcr 


0 

0.46 

2 

4 


Gns.  AMiptpet 
100  oc  Sdutaon. 

I -495 

IS 
1.2 

1-3 


Mob.  Ha  per 
Liter. 

6 

7 
8 

9 


Gms.  AsfO^per 
100  oc.  Solution. 

3.8 

75 
12.5 

17.7 


SoLUBiLnT  OP  Arsenic  Trioxide  in  Aqueous  Salt  Solutions. 

(Schrrioemakers  and  deBaat,  191 7.) 


In  Aq.  Ammonium  Bromide  at  30**. 

Cat.  pv  100  Gat.  Sat.  Sol. 


2.26 

2.2s 

0.679 

0.5x8 

0.386 

^m 
©•237 

0154 
0.190 
0 


NH«Br. 
O 

0-339 

4.37 
7.18 

13-31 
20.14 

31.69 

41.34 
45.66 

44.8 


Solid  Phue.  ' 

AsA 
"+AsAJ«m;Br 
AsA-NHiBr 


In  Aq.  Sodium  Bromide  at  30^. 

Gms.  per  100  Cms.  Sat.  Sol. 


M 


"+NH.Br 
NH«Br 


AsA. 
2.19 

2.09 

1.88 
1.63 

1.50 
1.20 

0.953 
0.852 

0.719 

o 


NH4Br. 


S 
10 

20 
30 

35 
39 
43 
45 
50 

±49 


57 
89 

79 
39 
75 
24 
64 

99 
25 
5 


Solid  Phase. 
AsA 


«( 


«< 


M 


M 


(A8A)tNaBr 


<( 


M 


"  +NaBr.2lV) 
NaBr.2Hi0 


In  Aq.  Barium  Bromide  at  30**. 

G^  per  100  Gms.  Sat.  SoL 


2.09 

1.97 

1.87 

1.58 

0-757 
0.678 

0.464 
0.322 
0.277 
0 


BaBrt. 

9.41 
16.88 
24  03 
24.41 

23 -49 

29.09 

33  08 
38.19 
43.02 
50.03 
50.62 


Solid  Phase. 
AsA 


In  Aq.  Barium  Chloride  at  30^ 

Gms.  per  zoo  Gms.  Sat.  SoL 


!• 


« 


<l 


(AsA)sBaBrt 


u 


M 


«« 


"  +BaBr,.2H,0 
BaBrt.2H|0 


AsA 
2.24 

2.20 

2.19 

2.15 
1.69 

1. 12 

0.905 

0.737 
0.608 

0.506 

O 


BaCIt. 

3.84 
8.72 

8.86 

10.34 

9-55 
13.62 

16.93 
20.06 
23.87 
26.54 
27.6 


SoUd  Phase. 
AsA 


« 


« 


«< 


(AsA}t.BaCl| 


t< 


« 


•  +Ban,.2H,0 
BaCls.2H,0i 


In  Aq.  Calcium  Bromide  at  20^  In  Aq.  Calcium  Chloride  at  i9.5°-20^. 


Gai-  per  100  Gma.  Sat.  SoL 


1.58 

1.28 

0.912 

0.789 

0.698 

0.513 
0.687 

0 


CaBrf 

9.<^5 

20.13 
3490 

47.67 
52.06 
58.22 
58.20 


SoUd  Phase. 
AsA 


Gms.  per  100  Gms.  Sat.  Sol. 


"  +CaBr,.6H|0 
CaBr^6H^ 


AsA 
1.78 

1.39 
1. 01 

0.865 

0.757 
0.697 

0.675 

O 


CaCl^ 
O 

12.66 
23.09 
27.68 
31.85 
36.01 
41.92 

42.7 


Solid  Phase. 
AsA 


« 


100  gms.  95%  formic  add  diasolve  0.02  gm.  AsiOi  at  19.8°. 


"  +CaCl,.6HK) 
CaCl,.6H^ 

(Aschan,  19x3.) 


ARSENIC  OXmSS 


100 


Solubility  of  Arsenic  Trioxidb  in  Aqueous  Salt  Solutions.     (Qmik 


In  Aq.  Lithium  Bromide  at  30°. 

Gms.  per  100  Gms.  Sat.  Sol. 


AsA. 
2.26 

1.69 

1.20 

0.734 
0.534 
0.332 
0.281 

0.198 
O 


LiBr. 

O 
11.68 
23    23 

35  54 

37 
42.62 

43  87 

46.75 
59.62 


Solid  Phase. 


In  Aq.  Lithium  Chloride  at  3 

Gms.  per  too  Gms.  Sat.  SoL 


AsA 


M 


« 


<l 


"  +(AsA)^UBr 

(AsA)t.LiBr 

(I 

« 
LiBr.H|0 


AsA. 
1.69 

115 

0.77 

0.54 

0.43 

0.39 

0.385 
0.41 

O 


LiCL 

7-57 
15  30 
22.67 
29.04 

35-37 

41.13 
43  01 
45" 
46.1 


Solid  PI 
AaA 


M 


"  +Lia 
uaHi 


In  Aq.  Potassium  Bromide  at  30^. 


In  Aq.  Potassium  Iodide  at  3 


Gms.  per  100  Gms.  Sat.  Sol. 


SoUd 
Phase. 

AsA+I> 
D 


Gms.  per  100  Gms.  Sat.  SoL 


Aafit.  KBr. 

2.25  0.336 

0.818  2.51 

0.460  12.78 

0.327  22.59 

0.290  27.40 

0.275  36.98 

0.207  39  04 

0.166  42.07 

o  ±41-3 

D  varies  from  (AsjO,)2KBr  to  (As80,)7(KBr)«.  O 

In  Aq.  Strontium  Bromide  at  30 

Gms.  per  100  Gms.  Sat.  Sol. 


AsA- 
2.26 


Kl. 


n 


II 


<( 


<l 


II 


"+KBr 
KBr 


0.772 
0.296 
0.183 
0.150 
O.II9 
0.081 
O.II5 
0.134 


O 

I 

9 
22 

34 
40 

47 

53 
60 

61 


19 
56 
89 

31 
79 
07 
51 
54 
5 


Sol 
Pin 

Aii^ 

(AsA 


As,0,. 
1.69 

1-74 
1.48 

I  25 

1.07 

0.991 

o 


SrBrj. 
11.69 
22.09 
31.98 
41.91 
46.87 
48.91 
49.11 


Solid  Phase. 
AsjOa 


In  Aq.  Strontium  Chloride  at  ^ 

Gms.  per  100  Gms.  Sat.  Sol. 


+SrBrj.6HjO 
SrBr,.6H,0 


AsfO,. 

2.14 

1.92 

1.67 

1.46 

1.28 

123 

O 


SrCl,. 
6.27 

13  67 
21.29 

27.46 
34.03 
36.16 

375 


Solid  Phai 
AaA 


II 


M 


II 


+SrCW.i 
SrCl,6H| 


ARSENIC  PENTOXIDB  AsaO.. 

Solubility  in  Water. 

(Menzies  and  Potter,  191 2.) 
i<S"Gn^t.^l.      SoUd  Phase. 

Ice 


f. 

—  5 

—  10 

—  20 

-30 
-40 
-50 


10.6 
15.6 
21.3 

251 
27.8 

29.9 
—  59  Eutec.  31.7 
-50  32.6 

-40  33-5 

-30  34.4 

-20  35.4 


II 


M 


II 


II 


II 


Ice+AsA4H,0 
AsA4H]0 


(I 


II 


II 


f. 

—  10 

O 

+  10 

20 

295 

40 

60 

80 
100 
120 
140 


icS"S;„^t.'Si.  Sow  Pb. 

36 . 2       AsA.4HiO 


100  gms.  95%  HCOOH  dissolve  7.6  gms.  AssOs  at  I9^ 


37.3 

38.3 

39-7 
41.4 

41.6 

42.2 

42.9 

43-4 
43-7 
445 


I* 


II 


"+3AarfV 
3ASA.5I 


M 


(Aiehaii.  i 


lOI 


ABsiNions  suLrmx 


inmoin  sulfiiib  Aa&. 

1000  cc  mater  diaoolve  0.000517  g:m.  AaiSt  at  i8^  (Weigel.  1907.) 

Dita  for  the  fusaon-points  of  mixtures  of  arsenious  sulfide  and  silver  sulfide 
«c|pvn  by  Jaeger  ana  Van  Klooster  (1912). 

WAliOniX  C«H«NsQi.H<0. 

SOLCnUTT  ^4-ASPARAGINB,   C4HsNflQ|.H«0,  AND  OF  /^^ASPARAGINIC  AciD, 

CaHtNOa,  in  Water. 

(BrNler  —  Z.  phyaik.  Chem.  47,  613.  '04.) 


fi-t-AKfmngtnt. 

/34-Asparaglnic  Arid. 

^"^ 

Cms. 

Cms. 

Cms. 

Cms. 

%\  CANiO^ilaO    t*. 

CAN|0|.H|0 

t\ 

C«H7NO« 

t\ 

CiHyNO* 

per  too  g. 

per  100  g. 

per  100  g. 

per  100  g. 

H^. 

HsO. 

HaO. 

HjO. 

0.7 

0.9546    SB'S 

10.650 

0.2 

0.2674 

51.0 

1.2746 

7  9 

1.4260    71.7 

19.838 

9-5 

0.4042 

63  5 

I. 8147 

I7S 

3.1400    87.0 

36  564 

16.4 

0.5176 

70. 0 

2.3500 

380 

3.I7IO    98.0 

52-475 

315 

0.7514 

80.5 

3.2106 

414 

5-6500 

40.0 

09258 

97-4 

5-3746 

)|iiii. 

H^  dtsBolve  2.4 

eins.  asparaei 

ine  at  20*-25*. 

(Dehn,  1917.) 

100  pm,  pyridine  dissolve  0.03  gm.  asparagine  at  20^-25^ 

100  fmi.  50%  aq.  pyridine  dissolve  0.15  gm.  asparagine  at  20*-25®.         ** 

ioofiiii.trichlorethylenedis8olveo.oi8gm.asparagineat  15^  (Wester  &  Bruins,  19x4) 

Ona  for  the  solubility  of  asparaginic  acid  in  aqueous  salt  solutions  are  given 
lirW6r|ia'(i9i4). 

una  (Acetyl  salicylic  add)  C.H4(0CH,C0)C00H. 

loogmi.  water  dissolve  0.25  gm.  aspirin  at  room  temperature.  (Squire  and  Caines,  xgos.) 
100  oc  90%  alcohol  dissolve  20  gm.  aspirin  at  room  temperature.   "  " 

inonn  ChHsNOi 

SOLCBIUTT  OF   ATROPINE,   CnHjjNOj,   AND  OF   ATROPINE   SULFATE, 

t  (CitHmNO»)i.SOi(OH)s,  in  Water  and  Other  Solvents. 

(U.  S.  p.;  Mttller.  1903.) 

Grmms  Atrooine  per  100  Grams.        ^aSJe^T^^ 

Gmirs  solvent. 
(U.  S.  P.) 

263.1 

454.5 
27 

52.6 

0.047 

O.161 


SolutioD 


Water 

Water 

Akohol 

.Akobot 

Ether 

Chlorofonn 

Benzene 

Carbon  Tetrachloride 

Ethyl  AceUte 

Petioleum  Ether 

Giyncerol 

Anliiie 

Diethyianune 


PSpcridme 

y^c  Aq.  Glycerol ) 
+  3%H.BQ,     I 


tAtir*. 


25 
80 

25 

60 

25 
25 

20 
20 
20 
20 

15 

20 
20 
20 
20 


20 
.1901. 


2 

68 

3 
o 

3 
o 


782  (20°) 


21  (20°) 
03  (20°) 

99 
661 

88 
83 


Solvent.  (U.  S.  P  ) 

0.222  (0.13*) 

I-I5 
68.44 

III. II 

6.02 

64.10 

•    •    • 

i.i36t  (1.76J) 


3 

34§ 

67§ 

73§ 

ii4§ 


33 


lof 


0.25' 


|Gori,i9Z3.  I  Scholts,  Z9xa.  5BaroiiiandBorlinetto,z9iz. 


ATROPINB 
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Distribution  op  Atropine  between  Water  and  Chloroporm  at  25' 

(Seidell,  19x0a.) 


Gmi.  Atropine  Added 

per  15  cc  fiiO+i5  cc. 

CHCk. 

O.OOS 
0.025 
0.125 
0.625 

J     V*M 

/■■      ■ 
Aqueous 
Layer  (a). 

O.OOIO 

0.0021 

0.0049 

0.0160 

ChktfoCocm 
Layer  (6). 

0.0057 

0.0256 

0.1246 

0.6267 

b^ 

a 

s-7 
12.3 

25-4 
391 

ATROPINE  METHTLBROBODB  Cl7HsNQ^CH,Br. 

100  gms.  water  dissolve  100  gms.  of  the  salt  at  room  temp.    (Squires  and  Caines.  191 
100  cc.  90%  alcohol  dissolve.iogms.  of  the  salt  at  room  temp.       **  " 


6S 


AZELAIC  ACm  CtHuCCOOH),. 

Solubility  in  Water. 

(Lamouroux,  1899.) 

t^  =  o  15         20         35         50 

Gms.  CtHmCCOOH), 
per  100  cc.  solution  ~     o.io     0.15     0.24     0.45     0.82     220 

100  gms.  95%  HCOOH  dissolve  3.79  gms.  azelaic  acid  at  19.4^     (Aschaa.  191; 
Distribution  op  Azelaic  Acid  between  Water  and  Ether  at  25*. 

(Chandler,  1908.) 


Cms.  C7Hi4(C00H)i  per  1000  cc. 


Cms.  CtHu(CCX)H)»  per  1000  cc. 


Aq.  Layer. 
0.06 

Ether  Layexi 
0.47 

Aq.  Layer. 
0.40 

Ether  Layei 
S.83 

O.IO 
0.20 
0.30 

I.IO 
2.71 
4.26 

0.50 
0.58 

7.40 
8.65 

AZOBENZENE  C«H».Ns.C«Hft. 

Solubility  of  Azobenzene  in  Several  Binary  Mixtures. 

(Timmermans,  1907.) 
Solvent,  Binary  Mixture  of: 


34.9%  Butjnic  Acid  +  65.1%  H2O  (=  sat.  sol. 
at  2.3°) 


36%  Triethylamine  +  64%  H2O  (=  sat.  sol.  at 
19.1°) 


36.5%  Phenol  +  63.5%  H2O  (=  sat.  sol.  at 
65.3^) 


71.4%  Phenol  +  28.6%  H2O  (=  sat.  sol.  at 
20.6°) 


46%  Succinic  Nitrile+  54%  HjO  ( = sat.  sol.  at  54**)    56 . 9 


A* 

Gms.  (CtHiN)!! 

«  * 

zooOms.SBt.S( 

6.4 

0.46 

10 

o.SS 

20 

1. 13 

30 

1.92 

40.6 

2.9s 

8.8 

3.22 

II 

2. 57 

14 

1.66 

17-4 

0.54 

69 -3 

0.43 

72.7 

0.47 

80 

1-47 

90 

2.43 

100 

3 -45 

23 -9 

0.52 

25.2 

0.87 

40 

4. 45 

60 

10.35 

72.6 

133  40 

56-9 

0.54 
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AZOBEHZIMS 


Solvent. 


yiethyl  Alcohol 

u  u 

itlO'l  Alcohol 


Solubility  of  Azobbnzbne  in  Several  Alcohols. 

(Unurfeiew,  1894.) 

Cms.  (OHsN). 

per  zoo  Cms. 

Sat.SoL 

3-9S 
529 

Solubility  of  Azobenzenes  in  Water  and  in  Pyridine. 

(Dehn,  19x7.) 


95 
10.5 

95 


Ethyl  Alcohol 
Propyl  Alcohol 


f. 

10.5 

95 
10.5 


Cms.  (OHiN), 
per  zoo  Gma. 
Sat.  Sol. 

5.88 

5-42 
6.02 


S3l%-«nt. 


f. 


Gms.  Each  Compoand  (Determined  Separatdy)  per 
100  Gms.  Solvent: 


Aaobenjsene. 


Diasoamino* 
benscne. 


Dimethylamino- 
azobenaene. 

0.016 
27.90 

4. SI 


Water  20-25  0.03  0.05 

Pyridine  20-25  76.44  136.7 

Aq.  50%  Pyridine       20-25  16.78  67.7 

HiixiraiyAZOBSHZEinB  aHs.N:N.aH«OH. 

lOQocc  sat.  solution  in  H«0  contain  0.0225  gm.  C«HftN:  N.C»H40H  at  2^^ 
1000  cc  sat.  solution  in  H«0  sat.  with  C«H«  contain  0.0284  gm.  CeHiN :  N. 
QU>H  at  25*. 
lOQo  CC  nt.  solution  in  C«Ht  sat.  with  HaO  contain  15.20  gms.  C«HtN:N. 

CiH/)H  at  25*.  (Farmer,  1901.) 

DBtributioQ  results  for  hydroxyazobenzene  between  benzene  and  water  gave: 
Ott.  in  C|H«  +  cone,  in  HjO  -  539  at  25".  (Farmer,  1901.) 

AaiiiQAZOBDIZENB  CJ1»N:N.C«H«.NH,. 

Dstributioo  results  for  amino  azobenzene  between  benzene  and  water  gave: 
CMC  in  CJi,  +  cone,  in  HjO  —  3,173  at  25®.  (Farmer  and  Warth.  1904.) 

AIOAHDOL,  AZOBXNZENl,  AZOPHENETOL,  etc. 

SaxMUTY  Data,  Determined  by  the  Freezing-point  Method  (see  footnote, 
p.  i),  are  Given  for  the  Following  Mixtures: 


^Axoanisol 

+  p  Azoxyanisol  (i) 
**^   +  ^  Azoanisolphenetol  (i) 
"    +  Methylpropylazophenol  (l) 
**    +  ^  Azc^henetol  (i) 
P  Aiox>'ani9ol 
^   +  p  Asoantsolphenetol  (i) 
I   +^Azoxyphenetol  (3),  (4) 

+  Benzene  (2) 
"   +  Ethvlene  bromide  (2) 
[]    +  Hydroquinone  (5) 
*^   +  Benzophenone  (5) 
'^   +  ^  Metnoxycinnamic  Acid  (5) 
+  Nitrobenzene  (2) 
P  Azoantsoiphenetol 
**   +Azophenetol  (i) 

+  p  Dipropylazophenetol  (i) 


II 
II 


II 
II 


II 


II 


II 


II 


+  Azoxybenzene  (6) 
2    "^P  Azotoluene  (7) 
2    +  P  Azonaphthalene  (7) 
-j-  Benzalaniline  (7) 
P  Axobenzoic  Acid  Ethyl  Ester 
'    -^p  Azozybenzoic   Acid    Ethyl 
Ester  (5) 


Azobenzene 

-h  Benzeneazonapthalene  (9) 

+  Benzil  (8) 

+  Benzoin  (8) 

-j-  Benzylaniline    (7),    (9),    (10), 
(II),  (12) 

+  Dibenzyl  (7),  (13),  (14).  (12) 

+  Diphenyl  (9) 

-j-  p  Dimcthoxystilbene  (7) 

-j-  Hydrobenzene  (7) 

+  Stilbene  (7),  (9) 

+  Tolane  (7) 
Hydrazobenzene 

-f  Benzoin  (8) 
p  Azophenetol 

-f  P  Azoxyphenetol  (i) 
"     +P  Dipropylazophenetol  (i) 
P  Azoxyphenetol 

-f  Cholesterylisobutyrate  (a) 

-|-  Cholesterylpropionate  (4) 

4"  Cholesterylbenzoate  (4) 

-|-  p  Methoxycinnamate  (4) 
P  Azotoluene 

-f  StUbene  (7) 


II 


II 


II 


»yc:; 


lal  tad  Xormaod.  1913;  (8)  Vanstooe.  xQij;  (9)  Beck,  1904;  (10)  Isaac  (1910-11); 
'ti)  Ha«dhlatt.  191 3;  (13)  GnxtDi  and  (^IxoiarC  i899;  (u)  Bruni  and  Cjomi,  1899. 


AZOLinSINI 
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AZOUnSINl  CiHiNOt. 

100  gms.  H2O  dissolve  39.5  gms.  azolitmine  at  20^-25®.  (Ddm,  19 

icx)  gms.  pyridine  dissolve  0.05  em.  azolitmine  at  20-25®.  " 

100  gms.  aq.  50%  pyridine  dissolve  0.12  gm.  azolitmine  at  20*-25**.         • 

AZOPHENETOL  (p)    C.H,N,.C.H,.OC,H, 

Solubility  in  100  per  cent  Acetic  Acid. 

(Dreyer  and  Rotarski  —  Chem.  Centr.  76,  II,  10x6,  '05.) 

t**=  89.2  91  93  95-6  97.a  9^ 

Mols.  per  liter.        0.153     0.176        0.185         0.209         0.232        o.j 

A  break  in  the  curve  at  94.7®  corresponds  to  the  transition  temperature  of 
a  modification  into  the  /3  modification. 

BARIUM  ACETATE  Ba(CH,COO)t.    . 

Solubility  in  Water. 

(Walker  and  Fyffe,  1903;  Kxasnicki,  1887,  gives  incorrectf  reaults.) 

Cms.  Ba(CHsCOO)a 
t».  periooGms.  SoUd  Phase. 

AVater.  Solution'. 

Ba(C,H303)3.3H,0 


3 
9 


o 

7 

I7S 
21 .6 

24.1 

26.2 

30.6 

35  o 
39-6 


58.8 
61.6 
69.2 
72.8 
78.1 
76.4 

75-1 
75-8 
77-9 


37 

38 
40 

42 

43 
43 
42 

43 
43 


o 
I 

9 
I 

9 

3 

9 
I 

8 


(( 


it 


It 


it 


Ba(C,Hp,),.H,0 


ii 


it 


It 


Cms.  Ba(CHsCOO)a 

t«. 

per  100  Cms.          ScJid  Vhrnm 

Uater.  boluUoa. 

40.5 

79. 0    44.1  Ba(C^C 

41 

5 

78.7    44.0 

44 

5 

77-9    43-8 

51 

8 

76.5    43-4 

63 

0 

74.6    42.7 

73 

0 

73  S    42.4 

84 

0 

740    42.5            " 

99 

.2 

74.8    42.8            " 

Transition  temperatures  24.7°  and  41*^. 

100  cc.  97%  ethyl  alcohol  dissolve  0.0723  gm.  barium  acetate  at  room  tcm 

(CroweU,i( 

Solubility   of    Barium  Acetate  in  Aqueous  Solutions  of  Acetic  A 

AT  25**. 

(Iwaki,  1 9 14.) 
Mols.  per  100  Mols.  Sat.  Sol. 


CHaCOOH. 
O 

0.41 
1.40 
1.46 

3  30 
10.23 

20.60 


Solid  Phase. 


Mols.  per  100  Mols.  Sat.  Sol. 
CHaCOOH.  (CHiCOO)tUa. 


Solid  Pfa 


3-3" 


u 
u 


+ 

1-3 


U 


(CHaCOO)iBa. 

5.18     (CH3COO)2Ba.3H20  28.72  4.52 

5-21  "  36.54  S-6o 

5-34  "  +3-3-"  42.08  7.85 

5.32  3.3.11  46.51  8.87 

3.48  "  51.98  8.62 

3.14  "  65.77  8.40 

3.62  "  85.27  7.36 

3.3.1 1  =3(CH3COO)jBa.3CH3COOH.iiHA  i.3  =  (CH,COO),Ba.3CH,CO 

BARIUM  ARSENATE  Ba3(AsO«)2. 

100  gms.  HaO  dissolve  0.055  S^-  BajCAsO^a;  100  gms.  5%  NE 
dissolve  0.195  gm.,  and  100  gms.  10%  NH4OH  dissolve  0.003  I 
Ba.CAsOJ, 

(Field  — J.  Ch  Soc.  11   6,  i 

BARIUM  BENZOATE   (C«HftCOO)2Ba.6H20. 

100  gms.  sat.  aqueous  solution  contain  4.3  gms.  salt  (anhydrous  ?)  at 
and  10. 1  gms.  at  100®.  (Tanigi  and  Checchi,  i 
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BARTOM  BORATE 


AHUM  BORATES. 


Solubility  in  Aqueous  Boric  Acid  Solutions  at  30®. 

(Sborgi,  1913.) 


36 

0.04 

SoIidPhue. 

H,BQ,+i.3.7 

BasOi. 
0.3 

BaO. 
0.23 

Solul  Phase. 
I-3-7 

3-4 

0.04 

I-3-7 

0.3 

0.31 

I.37+I.I.4 

2S 

0.04 

0.2 

0.8 

1. 1.4 

2.0 

0.04 

0.2 

1.2 

(( 

I.O 

OS 
0-4 

0.05 
0.09 
0.12 

0.24 
0.26 
0.08 

4.8 

5-8 
5-3 

11 

i.i4+Ba(0H), 
Ba(OH), 

1.3.7  "  Ba0.3B«Qi.7H«0  (Triborate);    1.1.4  »  BaO.BsO1.4H2O  (Metaborate), 
Hie  original  results  were  plotted  and  above  figures  read  from  curve. 


lAiniM  BROKATB  Ba(BrO,),H20. 

Solubility  in  Water. 

(Tnuits  and  Amcbatx,  1906;  Rammelsberg,  1841.) 


-C.034 

0 

+  10 

20 


per  zoo  Cms 
Solution. 

0.28 

0.2*86 

o  439 
0.652 

0788 


30 
40 

SO 
60 


Cms.  Ba(BrOi)s 

per  100  Cms. 

Soludoo. 

0.9s 

I   31 
1.72 

2.271 


70 
80 

90 
98.7 

99-65 


Gnu.  Ba(BrOa)i 
per  zoo  Gms. 
Soludon. 

2.922 

3S2I 
4.26 

5-256 
S-39 


Sqluhutt  op  Barium  Bromate  in  Aqueous  Solutions  of  Salts  at  25^ 

(Harkins.  zgzz.) 
,C^rfStlt 

0 


Gzns.  Ba(BiOi)s  Dissolved  per  Liter  in  Aqueous  Sol.  of: 


0.02s 
0.050 
0  100 
0  200 


KNOk. 

7.93  (1.0038) 

8.62  (1.0059) 

9.91  (1.0080) 

10.25  (10120) 


Ba(NOi)t. 

7  93 

7.22    (1.0059) 

6.83  (1.0083) 
6. 415  (i  0132) 
6.230  (1.0233) 


KBiOi. 

7  93    ^ 
5.216  (1.0046) 

3.415  (1.0062) 

1.72    (1.0109) 

•   •   • 

25^ 


Mg(NOi)z. 
7  93 


8 


196(1.0114) 


Figures  in  parentheses  show  densities  of  the  sat.  sols,  at  -4r' 


Si^inril  BROMIDE     BaBr,.2HaO. 

Solubility  in  Water. 

i^Pogg.  Ann.  99,  47,  '56;  Etard  —  Ann.  chiro.  phys.Ma*  54O1  '94-) 


Gim.  BaBrs  per  100 

Grams. 

Gms.  BaBfs  j)rr  zoo 

Gram*. 

t*. 

Water. 

Sohttion. 

f. 

Water. 

Solution. 

CXicMrsO 

(Kremers.) 

(Etazd.) 

(Krezners.) 

(Krezziers.) 

(Etaid.) 

—20 

•   •   • 

•    •    • 

45  6 

40 

114 

53-2 

5IS 

0 

Q8 

49  5 

47  5 

50 

118 

541 

52  5 

10 

lOI 

SO. 2 

48.5 

60 

"3 

551 

53   S 

20 

104 

51.0 

49  5 

70 

128 

56.1 

54  5 

«S 

106 

SI -4 

50  0 

80 

135 

57-4 

55  5 

30 

109 

52  I 

SO. 6 

100 

149 

60.0 

57-8 

140 

•    •    • 

. .  • 

59-4 

Sp.  Gr.  of  saturated  solution  at  19.5^  —  1.7 10. 


BABIUM  BBOMIDS  io6 

Data  for  the  system  Barium  Bromide  +  Barium  Oxide  +  HsO  at  25*  m 
given  by  Milikau  (1916). 

Solubility  of  Mixtures  op  Barium  Bromide  and  Barium  Iodide  in  Wah 

AT  Different  Temperatures. 

(Etaid.) 
Grams  per  100  Gms.  SoUiOon.  ^  Giama  per  iop  Gmi.  ScJotloi 

BaBrs.  Bait.  BaBx^.  BiS- 

—  t6  4.8        58.4  170  II. o        67.4 

f-6o  55        66.0  210  14.9        67.7 

135  9.2        67 . 2  Both  salts  present  in  solid  phase. 

Solubility  of  Barium  Bromide  in  Methyl  and  Ethyl  Alcohou 

(de  Bruyn  —  Z.  physflc.  Chem.  z<H  783,   92  ;  Richazda  —  Z.  anorg .  Chem.  3,  455,  '95 ;  RoUaod  —  Ai 

X5  4"i  *97.) 

Partfl  BaBr*  per  xoo  Parts  BaBr^.aHiO_per  loe 

.«  parts  Aq*  CsH^H  of :  partsol  Aq.CBbOHof: 

*  •  /  * s  / -^ % 

100%.        97%.  87%.  100%.  93-5%.  Sa%» 

15.0      ..  0.48  (BaBrsaHsO)  45.9  27.3  4.O 

22 .5         3  ...  6  56.1  • • •  •  •• 

100  gms.  sat.  solution  in  methyl  alcohol  at  the  crit.  temp,  contain  04  gn 
BaBrt.  (Centnefscvcr,  19K 

Data  for  the  lowering  of  the  melting  point  of  BaBri  by  BaFt  and  by  BaC 
are  given  by  Ruff  and  Plato  (1903). 

BABIXTM  PerBBOMIDS  BaBr«. 

Data  for  the  formation  of  barium  perbromide  in  aqueous  solutions  at  25*  ai 
given  by  Herz  and  Bulla  (191 1).    See  reference  calcium  perbromide,  p.  189. 

BABIXTM  BUTYBATE  Ba(C4H70i)s2HsO. 

Solubility  in  Water. 

(Deszathy  —  Monatsh.  Chem.  14,  949,  '93.) 


.A.  A 

Gms.  Ba(C4HTOa)a  per  100  Gms. 

*o 

Gms.  BaCCJIyO^  per  toe  Gl 

t    . 

Water.           Solution! 

•   . 

Water. 

Sobitkft. 

0 

37.42           27.24 

so 

3644 

26.77 

xo 

36.65           26.82 

60 

37.68 

27.36 

20 

36.12           26.55 

70 

39  58 

28.36 

30 

35.85           26.38 

80 

42.13 

29.64 

40 

35.82           26.37 

ICO  gms.  97%  ethyl  alcohol  dissolve  0.17  gm.  barium  butyrate  at  ord.  temp 

(Crowell,  X91 

BABIXTM  CAMPHORATE  BaCioHi«04.4H,0. 

Solubility  of  Barium  Camphorate  in  Aqueous  Solutions  of  Camphoi 

Acid  at  i6°-i7®. 

(Jungflisch  and  Landrieu,  191 4.) 
Gms.  per  100  Gms.  Sat.  SoL  Gms.  per  100  Gms.  Sat.  Sol. 


Camphoric 

Barium 

Solid  Phase. 

Camphoric 

Barium 

Solid  Phase. 

Add. 

Camphorate. 

Add. 

Camphorate. 

0.68 

0.134 

d  Camphoric  ac.  +  1.3 

0.48 

22.71 

x-3 

0.84 

0.150 

(1 

0.45 

32.19 

M 

0.693 

0.20 

X.3 

0.50 

37.22 

M 

0.38 

2.S9 

II 

0.51 

40.99 

1.3  +  Ba  Camphai 

0.44 

II. 10 

II 

0 

42.59 

1.3  B  Barium  tetracamphorate,  CioHi404Ba.3CioHii04. 
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BABIUM  CAPBOATE 


iillUM  CATOOATE  and  BABIUM  180  CAPBOATE. 

Solubility  in  Water. 


(KnliKli. 

1893.) 

(Kdnig. 

X893.) 

Btfium  Canoote  (Methyl  s  IVntan.) 
Ba(c£i%^(CHa)CB4COO)s. 

Barium  Iio  Capcoate  (Methyl  a  Pentaa.) 
Ba(CH«CH(CHi)CHs.CH|COO)t. 

GmsBaCC^HnO^ 

— — \ 

'  Gins.Ba(C»HtsOa)B 

;•. 

per  roe 

»Gins. 

Solid  Phue. 

per  xoo 
Water. 

Oms. 
Solution. 

Solk 

1  Phaie. 

Water.    : 

Sohitinn. 

0 

II. 71 

10.49 

Ba(C;HuOs)s^iH^ 

14.34 

"54 

Ba(CsHuO,)a.4HtO 

10 

8.38 

7-73 

M 

^'33 

11.77 

M 

90 

6.89 

6.45 

M 

12.67 

II  .26 

M 

30 

5.87 

5-55 

M 

".37 

II  .01 

M 

19 

5-79 

5.47 

M 

12.42 

11.05 

M 

50 

6.63 

6.21 

M 

12.83 

II   38 

M 

6o 

8.39 

7-74 

M 

n-^3 

11.99 

M 

70 

11.09 

9.98 

M 

14.68 

12.80 

M 

So 

14.71 

ia.8a 

M 

16.24 

13 -97 

« 

90 

19.38 

Z6.16 

M 

17-95 

15  aj 

M 

lAKUM  GABBONATE  BaCQs. 

Solubility  in  Water. 

(HoOexnaii,  Kohlraufch  and  Roae.  1893.) 

Electrolytic  conducrtivity  method  used. 

I  liter  luO  dissolves  0.016  gm.  BaCOi  at  8.8^  0.022  gm.  at  I8^  and  0.024  gm.  at 

SoLUBnjTY  OF  Barium  Carbonate  in  Water  Containing  COi. 

TIk  averase  of  several  determinations  at  about  10^,  by  Bineau,  Lassaigne, 
Foaaoyand  Beq^mann  is  i.io  gms.  BaCOs  per  liter  water.  Wagner  (Z.  anal. 
Ck.1, 167,  '67)  gives  7.25  gms.  BaCOi  per  liter  of  water  saturatea  with  COs  at 
4^at]iiofpheres  pressure. 

Bevcn  determinations  by  McCoy  and  Smith  (191 1),  of  the  solubility  of 
btfimii  carbonate  at  25^  in  water  in  contact  with  pressures  of  CO3  varying  from 
<^  to  JO  atmospheres,  showed  that  a  maximum  solubility  is  reached  at  22  atmos- 
phott  (tee  abo  calcium  carbonate,  p.  192),  at  which  point  the  saturated  solution 
(Mtaint  0.727  mols.'a45.i  gms.  HsCOi  per  liter  and  0.028  mols.  »  7.3  gms. 
Ca(HCOi)t  per  liter.  Tne  equilibrium  constant  is  A;  »  2.24  X  io~*  and  the 
"hibflity  product  Ba  X  C0|  -  ifei  =  8.1  X  io-». 

Soujulitt  op  Barium  Carbonate  in  Aqueous  Solutions  of  Ammonium 

Chloride  at  30**. 

(Kemot.  d'Afostino  aad  PeUegrino,  1908.) 


GoH.  per  xooo  cc  IkO. 


laOk 

0035 
0.521 

I  333 

1.S96 
2 

2093 
2.256 


NH«CL 

O 

8.099 

64 . 536 

92 . 593 
160.265 

186.775 

268.920 


Solid 
Phase. 

BaCQ, 


Gms.  rwr  1000  cc.  HsO. 


BaCOs. 
2.245 

2.706 
2.630 
2. 151 

I  558 
0.730 

O 


NH4CI. 
335-70 
358 


418 
414 

413 
410 

397 


66 

33 

71 

77 
16 

58 


Solid 
Phase. 

BaCOi 

NH4C1 

<< 
(( 

a 
it 


Dua  are  also  given  for  25®.  Some  uncertainty  exists  as  to  the  terms  in  which 
tbe  results  are  expressed.  In  some  cases  the  column  headings  read  ''Gms.  per 
filer  of  H^"  ana  in  others  "Gms.  per  liter  of  solution."  The  saturation  was 
effected  by  adding  just  the  necessary  amount  of  one  constituent  to  cause  the 
dinppearance  of  the  last  particle  ot  the  other.  The  amounts  so  added  were 
determined  by  weighing  the  flasks.    At  hi<>h  concentrations  of  the  two  salts,  the 

in  solubility  appears  to  indicate  a  molecular  combination. 


BARIUM  CARBONATE 


io8 


Solubility  of  Barium  Carbonate  in  Aqueous  Solutions  of  Potass 

Chloride  and  of  Sodium  Chloride. 

(Cantoni  and  Goguelia,  1905.) 

In  KClatB.pt.  of  Sol.   InNaClat  B.pt.of  Sol.   Inio%KClSol.    Inio%Naa 


Gms.  KCl 

per  100 

[yms.  SoL 

O.IS 
I. CO 

3 
10 

30 


Gms.  BaCOi 
per  1000  cc 
Sat.  Sol. 
0.0847 
O.1781 
0.2667 
0.4274 
0.5550 


Gms.  NaCl  Gms.  BaCOi 
xoo     per  xooo  cc 


Gms.BaC0» 

G111S.B1 

f. 

per  1000  oc 

f. 

per  xoo 

Sat.  SoL 

SaLS 

10 

0.217s 

10 

o.iol 

20 

0.2408 

20 

O.ii: 

40 

0.2972 

40 

O.ISt 

60 

0.3491 

40 

o.iy 

80 

0.4049 

40 

0.14] 

rms.  Sol.  Sat.  Sol. 

O.IS  0.0587 

I  0.0787 

3  o . 1056 

10  0.1575 

30  0.2784 

Barium  carbonate  boiled  with  aqueous  NH4CI  is  slowly  but  completely  dea 
posed.  The  time  required  varies  inversely  as  the  concentration  of  the  NH 
solution. 

Data  are  also  eiven  for  solubility  in  10%  aqueous  KCl  and  NaCl  at  the  boil 
point,  the  time  factor  being  varied  from  i  to  198  hours. 

Data  for  lowering  of  the  melting  point  of  BaCOi  by  NasCOa  are  given  by  Sac 
(1911-12). 

BARIXTM  CHLORATE  Ba(C10i)t.HtO. 

Solubility  in  Water. 

(Carlson,  1910;  Trautz  and  AnschUta,  1906.) 


Sp.  Gr.  of 
Sat.  SoL 

1.19s 

Gms.  6a(G0i)t  per  100 

▲a 

Sp.  Gr.  of 
Sat.  Sol. 

1-355 

Gms.  BaCCIOdtpe 

t*. 

Gms. 

Sat.  Sol. 

40 

t*. 

Gms.! 
3S-8' 

Sat.  SoL 

0 

20.3* 

i6.9ot 

3,Vl 

10 

•    ■   • 

24.3 

21.23 

60 

1-433 

42.6 

40.( 

20 

1.274 

28.2 

25.26 

80 

1.508 

48 

45  •< 

25 

•   •   • 

30 

27 -53 

TOO 

1.580 

53-1 

SI 

30 

•  •   ■ 

32 

29  43 

105. 

6  b. 

pt. 

1.600 

54.6 

S2.I 

•  C. 

t  iTandA.) 

The  determinations  of  Trautz  and  Anschiltz  appear  to  have  been  made ' 
very  great  care.  The  original  paper  of  Carlson  was  not  available  and  it 
been  unpossible  to  explain  the  discrepancy  between  the  two  sets  of  results. 


BARIUM  PerCHLORATE  Ba(C10«)i.3HsO. 

Solubility  in  Water. 


f. 

o 
20 
40 
60 


Sp.  Gr. 
Sat.  Sol. 

1.782 
1. 912 
2.009 
2.070 


(Carlson,  19 10.) 


Gms.  6a(a0«)« 

per  100  Gms. 

Sat.  Sol. 

673 

74.3 
78.2 

81 


f. 

80 
100 
120 
140 


Sp.  Gr. 
Sat.  Sol. 

2. 114 

2.155 

2.195 
2.230 


Gms.  6a(CKM 

per  xoo  Gms. 

Sat.  Sol. 

83.2 

84.9 
86.6 

88.3 


BARIUM  CHLORIDE  BaCl3.2HtO. 

Solubility  in  Water. 

(Mulder,  Engd,  1888;  EUrd,  1894.) 
Gms.  BaClt  per  100  Gms. 


•  . 

Water. 

Solution. 

0 

31-6 

24 

10 

33  3 

25 

20 

35-7 

26.3 

25 

37 

27 

30 

382 

277 

40 

40.7 

28.9 

so 

43-6 

30.4 

Gms.  BaGf  per  xoo  Gms. 


60 

Water. 
46.4 

Soltttioii. 
31.3 

70 
80 

100 

49.4 
52.4 
58.8 

33.1 
34.4 
37 

130 
160 

595 
63.6 

37-3 
38.9 

215 

75-9 

431 

Sp.  Gr.  of  solution  saturated  at  o^  ~  1.25;  at  20^  ^  1.27. 
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BABIUM  CHLORIDB 


xjDBiLmr  OP  Mixtures  of  Barium  Chloride  and  Ammonium  Chloride 

IN  Water. 


hi  3D*.     (Schreiiiemaken,  1908.) 


At  Varying  Temps.      (Schrdnemaken,  1910b.) 


mptrteo 

»Giw.S«k.SoL       ^,.j„^ 

v^l 

ns.  per  100 

Gms.  Sat.  Sol 

!'      SoUd  Phase. 

mx 

XHiCL 

V  .    •■ 

BaClt. 

NH4CI. 

12.X6 

s  71 

Baai.2H^ 

16.2 

8.07 

16.10 

BaClt.2Ha0+NH«a 

iE.36 

10.06 

u 

0 

8.22 

19.26 

t( 

15.41 

1384 

M 

30 

8.19 

24.89 

«« 

10.89 

20.01 

M 

40 

8.40 

26.93 

«i 

»33 

24.69 

M 

50 

8.5s 

29  53 

<i 

797 

25.92 

BaCb.2Hi0+NH«a 

$S6 

27 -47 

NH«a 

SoLumuTT  op  Barium  Chloride  in  Aqueous  Solutions  of  Barium 
Hydroxide  and  Vice  Versa  at  30**. 

(Scliidaemaken,  X909-1910, 1910b.) 
Om,pamCm^  Sat.  SoL        ^ ,  Gms.  per  100  Cms.  Sat.  Sol. 


iia 

BaU. 

^        Solid  Phase. 

BaCb. 

BaO. 

-^              SoUd  Phase. 

«7.6 

0 

BaCIs.2H«0 

18.67 

4.61 

BaCl(OH).2HaO+Ba0.9KiO 

17.42 

1.78 

•« 

18.04 

4.62 

Ba0.9Hs0 

.»7  36 

1-77 

•*  +Baa(0H).2Hi0 

17.08 

4.60 

<« 

2498 

2  33 

Baa(0H).2H^ 

12.81 

4.58 

II 

«.46 

3  27 

u 

10.77 

4. 45 

<i 

19.18 

4.67 

u 

0 

4  99 

M 

Soutriutt  op  Mixtures  of  Barium  Chloride  and  Barium  Nitrate 

IN  Water: 


At  JO*.    (CopiMdato,  X9ia,  1913.) 


iia 
6.06 

I37S 

1614 
aj.70 
16.11 

16.64 

36.91 

2738 


Solid  Phase. 


BsCNOi).. 

9  SS 

Ba(N0^ 

8. 

20 

«< 

7 

92 

M 

7 

94 

11 

7 

88 

Ba(N0i)s+BaClt.2H«0 

S 

37 

BaClt.2Hs0 

4 

U 

i« 

I 

58 

»« 

f. 

o 
20 

40 
60 

100 
140 

180 

2x0 


At  Varying  Temps.     (Etard,  1894.) 
Gms.  per  100  Gms.  Sat.  Sol. 


— "  >       Solid  Phase. 

BaClf.      Ba(N0i)i. 

22.5  4.3      BaCls.  2Hs0+Ba(N0i)s 

24.5  6 

s       7.5 

5  9  5 

14 
20 

26 
32 


26. 
28 

31 
32 
33 
32 


u 


u 


« 


<( 


SauwuTY  OP  Barium  Chloride  in  Aqueous  Solutions  of  Coffer 

Chloride  at  30**  and  Vice  Versa. 

(SchrrinrmakcTS  and  de  Baat,  190S-09.) 


^ii»woGw.Sat.Sol 

0 

125 

308 

»72 

284 
39S 


Gms.  per  100  Gms.  Sat.  Sol> 


CuOt. 

^oiKi  rnase. 

BaClt. 

CuCk. 

43  95 

Cuai.2Hi0 

5-49 

30.76 

42.45 

u 

10.13 

21.76 

42.07 

(unstable) 

17.08 

11. 49 

42.36 

Caai.2HsO+BaCb.2HsO 

22.78 

•513 

41.18 

BaClt.2HiO 

27.6 

0 

37.42 

44 

Solid  Phase. 
BaCls.2H«0 


11 


it 


u 


Sowbflity  data  have  been  determined  for  the  following  systems: 

^OtM^  4.  Cuat.2HjO  +  NH4CI  +  HjO  at  30**.  (Schreinemakers.  1909.) 

+  **  +  KCl  +  HjO  at  40** and 6o^  (    "  and  de  Baat.  1914) 

+  "  +  NaCl  +  HjO  at  30^  (    "    and  de  Baat.  1908^.) 

-I-  BaO+  NajO  +  HjO  at  30**.  (Schreinemakers.  x9iob.) 

+  Ba(NOi),      +  NaNOi  +  NaCl  +  HjO  at  30*.        (Coppadoro.  1913) 

+  HCl  +  NaQ  +  HjO  at  30**.  CSchreincmakera.  1909-10. 1910b.) 


BABIUM  CHLOBIDS  no 

Solubility  of  Barium  Chloride  in  Aqueous  Solutions  of  Hydro- 
chloric Acid: 


Ato^ 

At  30'. 

(Engel.  z888.) 

G^iaaaon,  191 1, 

Sp.  Gr. 

Cms.  per  100 

)  Cms.  Sat.  Sol. 

Sp.  Gr. 
Sat.  Sol. 

Gina.perzoo 

Cms.  Sat.  SoL 

Sat.  Sol. 

HCl. 

BaClj.    ^ 

'    HQ. 

Bads. 

1.250 

0 

24.07 

1.3056 

0 

27.84 

1.242 

0.32 

23-31 

I. 2651 

1.36 

34.02 

1.228 

0.83 

22.11 

I . 2147 

3  32 

19.20 

I.  210 

I-5I 

20.14 

I. 1789 

5. or 

15.2 

1. 143 

4.58 

12.76 

I . 1419 

7.13 

II. X 

1. 118 

6.13 

9.37 

I. 1068 

10 

5-8 

1.099 

7-55 

6.33 

1.0880 

13-43 

2.4 

1.079 

10.81 

2.64 

1.0895 

16.92 

0.38 

1.088 

16.92 

0.28 

I . 1024 

20.62 

0 

I. 1609 

32.18 

0 

The  results  of  Schreinemakers  show  that  at  37.34%  HCl  the  barium  chlori 
dthydrate  is  converted  into  monohydrate. 

Less  than  i  part  of  BaCIs  is  soluble  in  20,000  parts  of  concentrated  HCl  and 
120,000  parts  of  cone.  HCl  containing  I  volume  of  ether.  (Mar.  189 

Solubility  of  Barium  Chloride  in  Aqueous  Solutions  of  Mercuric 

Chloride: 

At  O^.     (Schreinemakers,  1910.)  At  30^.     (Schrrinrmakera,  19x0.) 


Gms.  per  xoo 

)  Gms.  Sat.  Sol 

Snlid  PhM« 

Gms.  per  xoo 

Gms.  Sat.  Sol. 

Solid  Pbu 

HgCk. 

BaCk. 

wUiiu  A  uAacw 

HgCk. 

BaClt. 

0 

23.70 

Ba(na.2HiO 

0 

27.77 

Baai.2Hi 

14.25 

24 

If 

2/90 

27.56 

M 

36.20 

24.89 

«( 

12.98 

26.99 

« 

46.08 

24.05 

BaCls.3HgCIt.6HsO+BaClt.2H«0 

34.57 

26.69 

u 

46.59 

23.28 

BaClt.3HgClt.6H1O 

46.50 

25.22 

M 

47.78 

21.05 

(( 

55.22 

23.17 

"  +H«C 

48.46 

20.67 

"H-HgClt 

48.97 

17.87 

H^ 

44.33 

18.50 

HgClt 

41  30 

14.26 

t« 

29 

"59 

u 

27.62 

8.41 

M 

16.36 

6. II 

u 

14.19 

2.65 

M 

3-95 

0 

u 

7.67 

0 

CC 

Solubility  of  Mixtures  op  Barium  Chloride  and  Mercuric 

Chloride  in  Water. 

(Foote  and  Bristol  —  Am.  Ch.  J,  3a,  248,  '04.) 

Gms.  per  100  Gms.  _  ...  Gms.  ocr  xoo  Gms. 

to  Solution.  |«"a  t*  Solution.  SoKd 

Baa,.       HgCl,:  ^^'  '        6aCl,.    "     HgCi,.  ^***~*- 

10.4    23.58   50.54  {^ScS?'''^        ^^'4    ".10   51.66 {g^»;^3||^^ 

10.4       23.44       50.74    (DoubleSalt  IO.4       21.64       51-74  (b^cL  ,„  q-h^ 

10.4     22.58     51.23     »*a-^H«Cl..  25         23.02     54.83 1^°-'^«^'* 

10.4      22.48       51.41    ^      *^""^- 

Solubility  of  Mixtures  of  Barium  Chloride  and  Sodium  Chloride 

IN  Water: 


At  30^ 

• 

At  Varying  Temp 

(Schreinemakers  and  de  Baat,  1908-09.) 

(Precht  and  Wittgen.  18I 
Rttdorff.  1885.) 

Gms.  per 

100 ' 

Gms. 

Gms 

;.  per 
iUt. 

xoo  Gms. 

Gms.  pel 
BaCnt. 

r  xooG 

Sat. 

Sol. 

Solid  Phase. 

Sol. 

SoUd  Phase. 

f. 

.Sol. 

BaCk. 

NaCl. 

BaCls. 

NaCl.' 

Na< 

0 

26 

•47 

NaQ 

12, 

25 

13.39 

BaClt.2HiO 

20 

2.9 

25 

2. 

28 

25 

.28 

It 

15 

83 

10.06 

K 

40 

4.5 

23 

3 

,80 

23 

.77 

"  +Baat.2H«0 

20. 

93 

5.39 

<t 

60 

6.8 

23 

5 

76 

20 

25 

BaClt.2Hs0 

24 

24 

2.76 

(1 

80 

9.4 

22. 

8. 

,19 

17 

.89 

it 

27 

.60 

0 

M 

XOO 

II. 8 

22 

Ill  BABIUM  CHLOBIDS 

SoLunuTT  OP  Mixtures  of  Barium  Chloridb  and  Potassium  Chloride 

IN  Water.    (Foote,  1904.) 

loogms.  Btuiated  solution  contain  13.83  gms.  BaClt  +  18.97  gms.  KCl  at  25^ 
Fom-poiiit  curves  (solubility,  see  footnote,  p.  i)  are  given  for  the  following 


M 


MX  -H  BaCQi  (SKkur.  1911-ia) 
"    -f-BaCr04 

"    +  BaO  (Sackur.  1911-ia,  Anidt.  X907) 

**    +  BaS04  (Sackur,  1911-ia.  Ruff  and  PUto.  1903) 

**    +  BaFt  (Botu.  i9xx;  Ruff  and  PUto,  X903;  Plato.  1907.) 

**    +  Bait  (Ruff  and  Plato,  1903) 

**    -i-  CdClt  (Sandonini,  x9ix,  X914:  Ruff  and  Plato.  1903.) 

**    +  CaCls  (SaadooinU  191  x,  19x4;  Ruff  and  Plato.  1903;  Schaefer,  1914.) 

+  CuCls  (Sandoolni,  X914.) 

"    +  PbCls  (Sandonini.  191  x.  X9X4;  Ruff  and  Plato.  1903.) 

+  LiCl  (Sandonini.  x9X3.  z9i4-) 

+  MgCIf  (Sandonini,  x9xa,  X9X4.) 

**    +  MnCls  (Sandonini,  19x1,  X9X4:  Ruff  and  Pl^to.  1903.) 

**    -j-  KCl  (Sandonini,  X9xx;  Ruff  and  Plato,  1903:  Vortisch,  19x4.) 

"    +  NaCl  (Sackor.  x9xx-xa;  RuffandPlato, X903;  LeChatelier,  1894;  Vortisch, X9X4.) 

+  Naa+KCl  (VortiwA,  I9X4(«);  (Semaky) 

+  SrClt  (Sandonini,  x9xx,  19x4;  Ruff  and  Plato,  X903;  Vortiach,  19x4.) 

4"  ZnCli  (Sandonini,  X9xa  a,  19x4.) 

"    +Tia  (Kontng,  X9X4.) 

Sai-BUTT  OF  Barium  Chloride  in  Aqueous  Ethyl  Alcohol  Solutions. 
At  15*.  At  30**.  At  eo'. 

t^^'jSL* )  (SchrdnemakexB  and  Messink,  X910.) 

(jina.  per  xoo  Gms.  Gms.  per  100  Gms. 

^.Sol.  Solid  Phase.  aat.  Sol.  SoUd  Phase. 

CsHiOH.       BaCb.  CtHiOH.       BaCb. 

o  27  95   Ba(ns.2Hi0  o  31-57      BaC1s.2HjO 

32.67       10.63       "  16.68       20.16 

50.16  5.68      "  34  10       13.21 

60.72  2.23       "  66.02  2.82         " 
92.53  0.05       "  88.55  0.25 

94.73  0.06       "  +Ba(ns.H^  90-25  0.09         "  +BaCls.H«0 
97. 14  ...  BaCb-HK)  93-95  •  •  •  BaCb-HsO 

98.17  0.08       "  +BaCls 
99 .  41  ...  BaCli 

100  gms.  methyl  alcohol  dissolve  2.18  gms.  BaCU  at  15.5**  and  7.3  gms.  BaCU. 

2  HiO  a  6'.  (de  Bniyn,  1892.) 

100 gms.  glycerol  dissolve  9.73  gms.  BaCls  at  i5**-i6**.  (Osaendowski,  X907.) 

100  cc  anhydrous  hydrazine  dissolve  31  gms.  BaCls  at  room  temp. 

(Welsh  and  Broderson,  X9X5.) 

100  gms.  95%  formic  acid  dissolve  7.3  ^s.  BaCli  at  19^.  (Aachan,  X9X3.) 

One  Uter  sat.  sol.  in  nitrobenzene  contains  0.167  S^*  BaCU  at  20°,  0.33  gm.  at 

50*  and  040  gm.  at  IOO^  (Lloyd,  X9x8.) 

Dwa  for  the  system  BaGs  +  Triethylamine  +  H|0  are  given  by  Timmermans 

(1907). 

SoLcuuTY  OF  Mixtures  of  Barium   Chloride  and  Glyone  in  Water 

AT  20**.      (Pfeifferand  Modelski,  1912.) 


tt  f. 

GoLBaC^ 

^"■^    SoKtnt- 

10 

31  I 

20 

21  9 

30 

M  7 

43 

10  2 

Ibo 

3  5 

to 

05 

97 

0.014 

(#«».  per  too  cc.  Sat.  Sol. 
.NHtCHsC(X>H.         Bads. 


Solid  Phase. 


5.5  37  BaCls.2HaO+BaCIs.2NHtCHsC(X)H.HsO 

26  16  NH4CHsC(X)H+BaCls.2NHsCHtC(X)H.H^ 


BABIUM  CHROMATE  112 

BABIUM  CHROMATE  BaCr04. 

Solubility  of  Barium  Chromatb  in  Watbr. 

One  liter  of  sat.  solution  contains  0.002  gm.  of  the  salt  at  o^;  0.0028  gm.  at 
10°;  0.0037  p:m.  at  20°  and  0.0046  gm.  at  30  .  (Kohlmach,  1908^ 

Results  higher  than  the  above  are  given  by  Schweitzer,  1890,  as  follows: 
One  liter  of  aqueous  solution  saturated  at  room  temp,  contains  o.oi  gm.  BaCrOi; 
if  ignited  barium  chromate  is  used,  only  0.0062  gm.  dissolves. 

One  liter  sat .  sol .  contains  0.043  gm .  of  the  salt  at  boiling  point.      (MesdienEBki.  xtts^ 

Fresenius  (1890)  gives  the  following:  i  liter  of  sat.  sol.  at  room  temp,  coa- 
tains  0.02  gm.  of  the  salt,  the  solvent  beine  1.5%  sol.  of  CHsC0sNH4  ana  0.022 
gms.  when  the  solvent  is  0.5%  sol.  of  NH4NO1. 

One  liter  of  45%  aq.  ethyl  alcohol  solution  dissolves  0.000022  gm.  at  room  tempi 
(Guerini.  X9i>4 

BABIXTM  CINNAMATE8. 

Solubility  of  Barium  Cinnamates  in  Water,  Methyl' Alcohol  and  Acetone. 


Gma.  Anhy- 

Compound.                      Formula. 

f. 

Solvent. 

drous  Salt              A..tK#»»:»« 
per  100  Gms.           Aulbonty. 

Sat.  Sol 

• 

Barium  Cinnamate         Ba(C»H70x)t.2Ha0 

15 

HiO 

0. 726  (Tanigi  and  Checxfai.  X901O 

((              ((                             i( 

100 

K 

2.27 

M                                          U 

"       Allocinnamate    Ba(C»HiOs)>-HaO 

19 

CH«OH 

iS-8 

(LiebenDann,z903.) 

«                 «                         «( 

12 

« 

154 

(Michad  and  Gamer,  19013^ 

"                    "                 Ba(C.HiO»)s3l«> 

20 

« 

2.56 

«                                             ((                                                                  K 

20 

(CHi)iCO 

0.80 

M 

((                                             «<                                                                  «( 

20 

H«0 

6 

(( 

"    Hydrocinnamate  Ba(CiHiOs)a.2HiO 

27 

« 

2.9 

M 

((                i<                         t( 

25 

ClbOH 

0.1 

t< 

it                                       tt                                                             u 

16 

(1 

9-7 

(Michad  and  Gamer,  x^oj^ 

"     Isocinnamate                 " 

20 

« 

70 

(Michael,  1901.) 

it                                       it                                                             H 

20 

(CH,)iCO 

20 

«< 

it                          u                                      a 

20 

HgO 

17 

M 

BARIUM    CITRATE     Baa(CeH507)2.7H,0. 

Solubility  in  Water  and  in  Alcohol. 

100  grams  water  dissolve  0.0406  gram  Ba,(CeH507)a.7HaO  at  i8*. 
and  0.0572  gm.  at  25®. 

100  grams  95%  alcohol  dissolve  0.0044  gram  Ba,(C^507),.7HaO  at 
18®,  and  0.0058  gm.  at  25^*. 

(Parthcil  and  HUbncr  —  Archiv.  Pharm.  a4i,  413,  'q3*) 

BARIUM    OYANIDE     Ba(CN),. 

Solubility  in  Water  and  in  Alcohol  at  14®. 

(Joanms  —  Ann.  chim.  phys.  [5]  26^  489,  '8a.) 

100  parts  water  dissolve  80  parts  BaCCN),. 

100  parts  70%  alcohol  dissolve  18  parts  Ba(CN),. 

BARIUM  FERROOYANIDE  and  BARIUM  POTASSIUM  FBRRO- 

OYANIDE. 

(WyroubofiF  —  Ann.  chim.  phys.  [4]  16^  aga,  '69.) 

100  parts  water  dissolve  o.i  part  BaaFe(CN)e.6H20  at  15**,  and  i.o 
part  at  75°. 

100  parts  water  dissolve  0.33  part  BaK,Fe(CN)e.5H,0  at  ord.  temp. 

BARIUM  FLUORIDE  BaFs. 

Solubility  in  Water. 

(Kohlrausch,  1908.) 

One  liter  sat.  sol.  contains  1.586  gms.  of  the  salt  at  10**;  1.597  pns.  at  15*; 
1.607  gms.  at  20®;   1.6 1 4  gms.  at  25**  and  1.620  gms.  at  30^ 

Freezing-point  curves  are  given  for  mixtures  of  BaFj+KF  by  Puschin  and 
Baskow  (191 3),  and  for  BaFj+Balj  by  Ruff  and  Plato  (1903). 


"3 


BARIUM  FORMATE 


Ba(HCOO)i. 

SOLUBILITT  IN  WaTER.     (Stanley.  1904.    See  also  Kzasnicki.  1887.) 


f. 

Cms.  Ba(HCOO)i 

f. 

Gms.  Ba(HC 

per  100  Gms.  Sat.  SoL 

per  100  Cms.  £ 

0 

23.24 

40 

25 

10 

23.22 

50 

25.9 

20 

23-65 

60 

26.9 

25 

23 -9 

80 

29.3 

30 

24.2 

100 

32.8 

Ba(0H)s.8HA 
Solubility  in  Water.    Solid  Phase  Ba(OH),.8HaO. 

(Ronnfhid  and  Rfihlmanu  —  Jahresber.  Chem.  314,  '70.) 


^*     Cms.  Ba(OH)»  per  too  Gma. 


Gms.  Ba(OH)s  per  100  Gms. 


O 

S 
io 

IS 

2S 


^'ater. 
1.67 

I -95 
2.48 

3  23 

3  89 
4.68 


Solution. 
1.65 


Z 

2 

3 
3 

4 


92 

42 

13 
74 

47 


Water. 

Solutian. 

30 

5  59 

S'9 

40 

8.32 

7-60 

so 

13    12 

II -61 

60 

30-94 

17  32 

75 

63  51 

38-85 

80 

101-40 

50-35 

Data  are  raven  by  Sill  (1916),  for  the  influence  of  pressures  up  to  490  kgs.  per 
VI.  cm.  on  the  solubility  of  Ba(OH)t.8HsO  in  HsO  at  25^ 


Solid 
Phase. 


Sp.  Gr. 
Sat.  Sol. 


Gms.  per  xoo  Gms.  &0. 


I. 0651 
1.0790 

10975 
I. 1220 


4  3S 
4.48 

4.40 

4.72 


1.88 

3.47 
5.66 

7-55 


Ba(OH)t.Ba(NOi)a. 
4.93      10.21 


Solid 
Phase. 


II 


M 


5.02 

3-22 

x-55 
o 


11.48 

11.04 
10.66 

10.30 


Ba(0H)fl.8H/> 
"  +Ba(Na)i 
Ba(NO«)t 


SOLUBIUTT  OF   BaRIUM  HyDROXIDB   IN  AQUEOUS  SOLUTIONS  OF   BaRIUM 

Nitrate  at  25**  and  Vice  Versa.    (Parsons  and  c^^son,  1910.) 

SpiGr.  Cm.  per  100  Gms.  ftO. 

S^  SoL    Ba(OH>«.  BaCNQOt. 

IO512    4.29     O  Ba(OHH.8HiO     I.I371 

I. 1448 

I.I2IO 

I. 1002 

1.0797 

SotiBiuTY  OF  Barium  Hydroxide  in  Aqueous  Solutions  of  Alkali 

Chlorides  at  25**.    (Herz,  xgia) 

In  Lithiam  In  Potassium  In  Rubidium  In  Sodium 

Chloride.  Chloride.  Chloride.  Chloride. 

C— -ptTioocLSaLSoL    Gms.perioocc.Sat.Sol.    Gms.perxoocc.Sat.  Sol.    Gms.perxoocc.Sat.Sol. 


u 


w 


975 
6.02 

318 
o 


bkohh. 

II  .45 

8.03 

6.39 
4.76 


KCl. 

25-95 

13-05 
8.60 

o 


Ba(0H)s. 

5-93 
5.66 

5-53 

4.76 


RbCl. 

I5-" 

o 


Ba(OH)t. 

5-55 

4.76 


NaCl. 
16.51 

8-37 
4.27 

o 


Ba(OH)t. 
6.91 

5-99 
5-40 
4.76 


Solubility  of  Barium  Hydroxide  in  Aqueous  Solutions  of  Sodium 

Hydroxide  at  30**.      (Schreinemakers.  1909-10.) 

Gms.  per  loo  Gms.  Sat.  Sol. 


?2L«L»»GmSat.SoL 
BeO 


Solid  Phase. 
BaO.gH^ 


M 


M 


NaeO. 

499  o 

129  4.78 

089  6.43 

057  9.63 

0S3  11.62 

0.47  17.87 

'•06  23.28 

1-^7  24.63      Ba0.9HjO+Ba04HjO 


M 


M 


BaO. 
1.84 

1.75 
1.58 

X.34 
0.82 

0.59 

0.57 
O 


NaaO. 
26.14 

27.72 

28.43 
29.24 

32.12 

34.72 
41.09 

+42 


SoUd  Phase. 
Ba04lb0 


II 


II 


+Ba0.2HiO 
Ba0.2HtO 


II 


**  +NaOH.HtO 
NaOH.HsO 


BABIUM  H7DB0XIDB  114 

Solubility  op  Barium  Hydroxide  in  Aqueous  Acbtonb  at  »5*. 

(Hen  and  Knoch  —  Z.  anocg.  Chem.  4X«  jaz,  '04O 

Ba(OH>«  per  100  cc.  Set.  Gm».  Ba(OH>i 

Solution.  per 

«                   *                   >  lOQ  Gtns. 

Mfllimols.         Grams.  Sohxtiao. 

55.08          4.722  4.506 

31.84        2.730  2.686 

17-79        I  525  1-53^ 

9.10       0.779  0798 

4.75       0.407  0.426 

1-54       0.132  0.141 

0.48        0.041  0.045 

o.oS       0.007  0.0x8 

Data  for  the  systems  Ba(OH)f  +  Phenol  +  HjO  at  25**  and   Ba(OH)s  - 
Resorcinol  +  HjO  at  30"  are  given  by  van  Meurs  (191 6). 

BARIUM  lODATE  Ba(IO,)t.H,0. 

Solubility  in  Water. 


Sp.  Grr.  of 

yoi.% 

Acetone. 

I  0479 

0 

I. 0168 

10 

0.9927 

20 

0.9763 

30 

09561 

40 

0.9398 

SO 

09179 

60 

0.8956 

70 

(Tnutz  and  Anachutz,  1906O 

^0          Cms 
*   •            lOO 

I.  Ba(I03)2  per 
Gms.  Solutioa 

f. 

Gms.  Ba(IOs)  per 
zoo  Gms.  SolutioQ. 

t\ 

xoo  Goia*  SowtMi 

—  0.046 

0008 

30 

0.031 

70 

0.093 

+  10 

0014 

40 

0.041 

80 

0.115 

20 

0.022 

50 

0056 

90 

0-141 

25 

0028 

60 

0.074 

100 

0.197 

One  liter  sat.  aqueous  solution  contains  0.3845  gm.  Ba(IQt)t  at  23^. 

(Hai^ins  and  Wmnin^iaff,  1911 

At  room  temperature  Hill  and  Zink  (1909),  found  0.284  S^-  Ba(IOt)i  per  lite 
sat.  aqueous  solution. 

Solubility  of  Barium  Iodatb  in  Aqueous  Salt  Solutions  at  25*. 

(Harkins  and  Winninghoff,  1911.) 

Added    Mols.Salt     J?nn,\,        Added     Mols.  Salt    n?/^x.      Added      Mols,  Salt       n?rRx. 
Salt.       perUter.     Ba(IC^).  gait.       per  Uter.   ^l^^;        Salt.        perUter.       ^^ 

Ba(N0i)t    o.ooi  0.331  Ba(N0i)i  o.ioo  0.148  KNOi  0.200  0.777 

0.002  0.294  "  0.200  0.136  KIQi  0.000106  0.368 

0.005  0.237  KNOi  0.002  0.396  "  0.000530  0.303 

0.020  0.164  "  o.oio  0.445  **  0.001061  0.229 

0.050  0.149  **  0.050  0.643 

100  CC.  cone,  ammonia  (Sp.  Gr.  0.90)  dissolve  0.0199  gm.  Ba(IOt)i  at  mm 

temp.  (Hill  and  Zink,  1905 

100  cc.  95%  ethyl  alcohol  dissolve  o.ooii  gm.  Ba(IOi)s  at  room  temp. 

(HiUandZink,i90S 

BARIUM   IODIDE     Bal^. 

Solubility  in  Water. 

(Kremers  —  Pogg.  Ann.  zoa.  66.  1858;  Etard  —  Ann.  chim.  phys.  [7]  a*  544,  '94-) 

^«     Gms.  Bals  per  100  Gms.    _  ,. ,  „,  .»  Gms. Bala  per  100  Gms.  «,.,«.. 

*  Hu  >        g^i  .•  '         Solid  Phase.  t*.      ^  ^       V.i  >•    >       Solid  Phase. 

Water.    Solution.  \        .,   Water.     Solution. 

~2o  143.9  590  Bal2.6I^O  40  231.9  69.8  Bal,.2  H3O 

o  170.2  63.0            "  60  247.3  7^**            " 

+  10  185.7  ^50            "  '80  261.0  72.3            " 

20  203.1  67.0     "  100  271.7  73.1     " 

25  212.5  68.0     "  120  281.7  73.8 

30  219.6  68.7  160  294.8  74.6 

Sp.  Gr.  of  sat.  solution  at  I9''.5  =  2.24. 

100  gms.  95%  HCOOH  dissolve  75  gms.  Balj  at  20.2*.  (Aachan.1911 

100  gms.  97%  ethyl  alcohol  dissolve  1.07  gms.  Bal2.2HtO  at  15*.  (Rohland,  Z89 
Data  for  the  system  Balj  +  BaO+HjO  at  25°  are  given  by  Milikau  (1916). 
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BARIUM  PerlODIDS 


liUDM  PerlODIDS  Bal«. 

Dua  for  the  formatioo  of  barium  periodide  in  aqueous  solutions  at  25^  are 
gncnby  Hen  and  Bulla  (191 1).     (See  reference  calaum  perbromide,  p.  186.) 

lAUUM  lODOMBBCmUTl. 

A  saturated  solution  of  Bait  and  Hgis  in  water  at  23.5**  was  found  by  Duboin 
(1906)  to  have  the  composition  BaIs.l.33HgIt.7.76HtO,  as 2.76. 

laiUM  MALATS     BaC4H«Os. 

Solubility  in  Water. 

(Ckntoai  aad  Banikwina  —  Bull.  aoc.  chim.[3]  35,  731,  '06.) 


30 
30 


Gmt.BaC«H|Og 
per  100  cc.  Sol. 

0.883 
0.901 
0903 


t\ 

Gm8.BaC«H|(^ 
per  xoocc.  Sol. 

t» 

35 

0.89s 

60 

40 

0.896 

70 

SO 

0.942 

80 

Gms.BaCtHiQB 
per  100  cc.  Sol. 

I. Oil 
1. 041 
1.044 


Solubility  in  Water  and  in  Alcohol. 

(Eartheil  and  Hiiboer  —  Archiv.  Pharm.  241,  413*  '03.) 

100  grams  water  dissolve  1.24  gms.  BaC4H405  at  18**,  and  1.3631 
pii  at  25^ 

100  grams  95%  alcohol  dissolve  0.0038  gms.  BaC4H40s  at  18®,  and 
0^39  gm.  at  25^ 

UMSm  MALONATK  BaC,H,O«.2Hi0. 

Solubility  in  Water. 

(Miczynski  — Monatah.  Cbem.  7,  363,  '86.) 
.«  Gim.BaC«EIs04perxooGiiii. 


•  • 

Water. 

SolutioQ. 

0 

0.143 

0143 

10 

0.179 

0.179 

20 

0-2I2 

0211 

30 

0.241 

0240 

40 

0.266 

0265 

t^ 

Gms.BaCsHsQ^ 

perxooGmt. 

m     . 

Water. 

SolutioD. 

50 

0.287 

0.285 

60 

0304 

0303 

70 

0.317 

0316 

80 

0.326 

0.325 

Result*  sightly  higher  than  the  above,  from  o**-5o**  are  given  by  Cantoni  and 
Dwalevi  (1905). 

^AUUII  MOLTBDATE  BaMoO«. 

100  ports  water  dissolve  0.0058  part  BaMo04  at  23**.       (Smith  and  Bradbury.  1891.) 

•AWTM  nr&ATS     Ba(NO,),. 

Solubility  in  Water. 

^^^'^OxjhmaeiEtud  —  Ann.chim.  phys.Ey]  a»  saS,  94;  Euler  —  Z.  physik.Chem.4gb  3X5.'c4.) 


Gms. 

BaCNO, 

Gms. 

BaCNOa 

f. 

per 

100  Gms. 

t«. 

per] 

too  Gms. 

Water. 

Solution. 

Water. 

Solution. 

0 

50 

4-8 

80 

27.0 

21-3 

10 

7.0 

6-5 

100 

34-2 

255 

30 

9.2 

8.4 

120 

42.0 

29.6 

25 

10.4 

9  4 

140 

50  0 

33-3 

30 

II. 6 

10.6 

160 

58.0 

36.7 

40 

14.2 

12.4 

180 

67.0 

40.1 

50 

17. 1 

14.6 

200 

76.0 

43-2 

60 

20. 3 

16.9 

215 

84s 

45-8 

'*««olti  from  o*-35*  differing  from  the  above  are  given  by  Vogel  (1903). 
loogms.  sat.  aqueous  solution  contain84.74  gms.  Ba  (NOOs  at  o^     (Coppadoro,  191  x.) 


BABIUM  NITRATE 


ii6 


Solubility  of  Mixtures  of  Barium  Nitrate  and  Lead  Nitrate  iv 

AT  25^     (Fock,  Z897;  £ukr.  1904.) 
In  SuhitioQ. 


Sp.  Or.  of 
Solution. 

Gms. 

per  Liter. 

Mg.  Mols. 
Ba(NO|)8. 

per  liter. 
Pb(NO|)f' 

Ba(N(^. 

In  So 
U 
Ba 

Ba(NO|)a. 

Pb(NOi),/ 

1.079 

102.2 

0 

391.0 

0 

100 

10 

1.088 

S4-9 

17.63 

210. 1 

53-3 

79.78 

9 

1. 108 

86.5 

49.80 

330.7 

150.7 

68.70 

9 

1. 119 

79-7 

68.10 

304-9 

205.7 

59-69 

9 

1. 140 

77  0 

97.20 

294.4 

293.6 

50.09 

9 

1. 163 

69.8 

130. 7 

266.8 

395-0 

40.31 

9 

1. 198 

66.0 

177-3 

252.5 

535-6 

32.03 

9 

1.252 

57-5 

247-7 

222.6 

7485 

22.91 

8 

1.294 

25  9 

334.3 

99   2 

1010.3 

8. II 

7 

1-376 

28.8 

429 -7 

IIO.3 

1298.0 

7-77 

3 

i.4«:9 

•  •  • 

553-8 

00 

1673.0 

0.0 

Tables  of  results  are  also  given  for  15**,  30**,  and  47®. 
Sqlubility  of  Mixtures  of  Barium  Nitrate  and  Potassium  Nitrate  in 

(Findlay.  Morgan  and  Morris,  1914;  Foote,  1904.) 


f. 

Gm.«.  per  xoo  urns.  bat.  bol. 

J      Solid 
Phase. 

Ums.  per  100  oina.  !sat.  Nm. 

Ba(NQi)s.           KNOi.  ' 

'Ba(NOi)» 

KNO*. 

9.1 

6.25             0 

a 

25*           6.62 

14.89 

9.1 

4.20             8.15 

a-\-2bjt 

25          5-49 

16.30 

9.1 

1.98           12.02 

2bM 

25              3-04 

21.99 

9.1 

0.98           16.80 

b-^2bji 

25              2.04 

27.76 

9.1 

0                   16.76 

b 

35        11-39 

0 

21. 1 

8.46             0 

a 

35          8.18 

12.99 

21. 1 

7.47              2.12 

ti 

35          8.08 

17.48 

21. 1 

6.35              5.98 

(1 

35          8.42 

19.75 

21. 1 

6.06             8.47 

«( 

35          5.85 

24 

21. 1 

5.98           13.24 

a-\-2bM 

35          5.02 

26.05 

21. 1 

3-35        18.24 

2bui 

35          3  02 

34.87 

21. 1 

2.30        21.47 

i« 

35          1-77 

34.98 

21. 1 

1.76        24.86 

b-{-2bji 

35          0 

35  01 

21. 1 

0             24.77 

b 

•  Results  by  Foote. 

a  =  Ba(N0,)2. 

2b.a  =  2KN0i.Ba(N0i)f, 

b  =  KNO,. 

Solubility  of  Mixtures  of 

Barium  Nitrate  and  Sodium  Nitrate  in 

(CoDpadoro,  at  o", 

1912;  at  3o',  1913) 

Results  at  0** 

. 

Results  at  30". 

Cms.  Dcr  100  Gms.  Sat.  Sol. 

Gms.  rwr  xoo  Gms.  Sat.  Sol.        ^  ,. 

^(NOi)i. 

NaNOi. 

fuu  ruuMsc. 

ba(NOi)«. 

NaNOi. 

4.33 

0.41                       Ba(NQi)t 

10.33 

0                   Ba 

3-34 

1.68  , 

(C 

8.58 

2.33 

2.50 

3.54 

M 

5.28 

7.09 

1.60 

8.02 

U 

3.89 

12.07 

1.56 

12.71 

a 

3.54 

14.41 

1.53 

20.24 

u 

3.20 

17.87 

1.56 

27.74 

M 

3.07 

19.06 

1.55 

30.81 

II 

2.81 

23 -55 

1.49 

35.83 

II 

2.27 

41.22 

1.55 

40.85    98    %Ba(NOi)«+    2    %NaNQi      2.  II 

48.22    BaCNOi 

1-55 

41.30    26    %        " 

+  73.8% 

I 

48.50            N 

1.54. 

42 .06      2.6%        " 

+  974% 

p 

49.16 

0.51; 

41.68     0   %    '    " 

+X0O     % 

M 

"7 


BABIUM  NITRATE 


Soumun  or  Bauum  Nitrate  in  Aqueous  Solutions  of  Nitric  Acid  at  30**. 

(Mauon,  191 1.) 

Gms.  Dcr  100  cc.  Sat.  Sol. 


SpiGr. 

HNOt. 

BaCNOi;^ 

Sp.  Gr. 

HNOi. 

Ba(NOi)t. 

I. 0891 

0 

54. 31 

1.0633 

78-54 

16.66 

I.081I 

8-303 

30.50 

1.0668 

98.40 

15.88 

•  •  t 

15-72 

27.73 

1.0783 

X25.9 

14.99 

1.0663 

31-49 

22.76 

I . 1050 

188.6 

14.  II 

I. 0619 

47.18 

19.71 

I . I34I 

251.6 

13-75 

1.0609 

63 

17.84 

I . 1645 

3157 

13-52 

FiMGQ-point  curves  (solubility,  see  footnote,  p.  i)  are  given  by  Harkins  and 
Chris,  1915,  for  the  following  mixtures: 

Ba(NO,)j  +  NaNO,  +  KNO,,     Ba(NO,),  +  NaNO,,     Ba(NO,),>  KNO,, 
Ba(NQ,),  +  UNO,,  Ba(NO«),  +  LiNO,  +  KNO«. 


Cms.  per  100  dm.  Sat.  SoL 


SoLCBunoF  Barium  Nitrate  in  Aqueous  Solutions  of  Ethyl  Alcohol  at  25^ 

(D'Ans  and  Siegkr,  1913.) 

Gms.  CtHiOH 
per  100  Gms.   ' 
Solvent. 

58 
78.7 

90.1 


GkCAOH 

g-t    - 
<n*UL 

0 

10.25 
18.6 


2S.05 
40.2 


CtH^H. 

Ba(NQi)t. 

0 

9-55 

95 

7-63 

17-5 

6.02 

23 -7 

5-25 

38.3 

3-53 

99-4 


Gips.  per  TOO 

)  Gms.  Sat.  Sol 

CtH«OH. 

Ba(NOi)t. 

57 

1. 85 

78.2 

0.62 

89.9 

o.i8 

99-39 

0.005 

I^  are  also  given  by  Voeel  (1903),  but'as  the  results  are  given  in  gms.  per  100 
tt-  aid  <V«fftffff  are  omitted,  no  exact  comparison  can  be  made  with  the  above. 

SowBOiTT  OF  Barium  Nitrate  in  Aqueous  Phenol  Solutions 

at  25°. 

(Rothnumd  and  Wlbmon  —  Z.  phyiak.  Chem.  40,  6ao,  'oa.) 


CAMfcoioK 
0000  0.383s 

0-3785 
0.3746 
0.3664 


Gms.  per  liter. 
CAOH.  BaCNOa.' 


G.  Mols.  per  Liter. 


0.045 
0082 
0146 


0.0 

4.23 

7.71 

13-73 


100.2 
98.97 

97-95 
95.81 


C«li«OU. 

0310 

0.401 

0.501 


BaCNOa. 

0.3492 
03400 
0.3299 


Gms.  per  Liter. 
C«H<OU.  Ba(NO»)» 


0.728  (sat.)  0.3098 


29.12 

37-73 

47.11 

68.45 


91-31 

88.90 
86.26 

81 .00 


1^  for  the  above  system  are  also  given  by  Timmermans  (1907). 

100  gms.  hydroxylamine  dissolve  1 1.4  gms.  Ba(NOi)i  at  i7**-i8  .    (de  Bruyn.  1893.) 

100  oc  anhydrous  hydrazine  dissolve  3  gms.  Ba(NCb)t  at  room  temp. 

(Welsh  and  Brodersen,  191 5.) 

100 gms. methyl  alcohol  dissolve  0.5  gm.  Ba  (NOi)i  at  25*.     (D'Ans  and.Siegler.  1913.) 
><»  gms.  acetone  dissolve  0.005  gni.  Ba(NOi)t  at  25**. 


■ASIUII  MITRITE 


-  1-7 

-5.8 
-6.5 

+17 


Ba(N0i>t 
per  100  Gms. 
Sat.  SoL 


Ba(NO,),.H,0. 

Solubility  in  Water. 

(Oswald,  1914:  see  also.  Vogel,  1903-) 


SoUd 
Phase. 


9 
19 
33 
34 
34 
40^ 


2 

5 
I 

5 
9 


Ice 


20 

43 
61 

80 

92 
IIO 
*  doi  the  sat.  solutioa  -^  1.4897. 


**  +Ba(NOi)t.IbO 
Ba(NOi)t.HiO 


Gms.  6a(N0s)i 

per  100  Gms. 

Sat.  Sol. 

40.3 

50.3 
58.6 

67.3 

717 

82 


SoUd 
Phase. 

Ba(NOs)s.H^ 
«« 


ti 


BABIUM  MITBITI 


Ii8 


Solubility  of  Mixtures  of  Barium  Nitrite  and  Silver  Nitri 

Water  at  13.5**.    (0*waid.  1914) 

Gma.  per  loo  Gms.  HiO.  „  ..,«.. 

4  *  »  Solid  Phase. 

Ba(NO«^l.      .  AgNOi.  oou«  iriuae. 

64  10.2 

75-6  95 

Solubility  of  Barium  Nitrite  in  Aqueous  Alcohol  Solution 

I9.5**-20.5**.      (Vogel,  1903.) 
10  20         30         40         50 


AgNOi+BaAg2(NOi)4.H, 

Ba(N02)2+BaAg2(NO,)4. 


60 
4.8 


70 
2.7 


%  alcohol  in  solvent: 

Gms.  Ba(NO,VH^  j  .       «^    01 

per  100  cc- sat.  sol.  r^-^    29.3^4    13-3    Q-i 

BABIUM  OXALATE     BaCaO^. 

Solubility  op  the  Three  Hydrates  in  Water. 

(Groschuff  —  Ber.  34,  33x8,  '01.) 


BaC«043lH«0. 


Gins.BaCs04  G.M.BaCflO« 
per  xoo  Mol. 
HiO. 


9! 
18 

30 
40 

4S 
50 

SS 
60 

65 

73 

75 
90 

100 


per 
1000  g.  Sol. 

0.058 

0.082 

O.II2 

0.170 


BaCa04.aHsO. 

Gms.  BaCsO« 
per 


BaC04.i 


0.00046 
0.00066 
0.00090 
0.00136 


1000  g.  SoL 
0053 

•    9    • 

0.089 
0121 
0.152 
0.169 


G.  M.  BaCsO« 

per  xoo  G.  M. 

HsO. 

0.00042 


Gn».BaCsO«  G. 
1000  g.  Sol. 


0.00071 
0.00097 
0.00122 
0.00x35 


0.212     0.00170 


•  •  • 


•  •  • 


o  "50 

0.285 


O -00200 
0.00228 


0.089 

•  •    • 

0.124 
0.140 
O.I5I 

•  •    • 

0.164 

•  •    • 

0.17s 

•  •    • 

•  •    • 

0.188 
0.200 
0.2II 


The  following  additional  data  for  the  solubility  of  the  above  three  hy 
water  are  given  by  (Kohlrausch,  1908). 


BaCi04.3*HfO. 


BaCf04.2HsO. 


BaCia.}] 


V. 

2.07 
4.2 
16. 1 

17.8 


Gms.  per  Liter. 
0.0553 
0.059 
0.0962 
0.1047 


3 

5-47 
11.28 

17.9 

23 -3 
28.4 


Gms.  per  Liter. 
0.0519 
0.0575 

o . 0693 

0.085 

0.0987 

O.II24 


0.08 
2.46 
9.62 

1504 

17. 54 
27.02 

33-73 


Gn 
C 
0 
O 
C 
O 
C 
C 


Cantoni  and  Diotalevi  (1905)  obtained  higher  results  than  either  of  tl 
Solubilities  of  Barium  Oxalate  (BaCjOi.iHaO)  in  Aqueous  Acetic 

26°-27°.      (Herz  and  Muhs.  1903) 
Normality    G.  Residue^  Gms.  per  100  cc.  Solution.    Normality     G  Residue*    Gms.  per  100 


of  Acetic 
Acid. 

O 

0565 
1-425 

a. 85 


per  so4>5CC. 
Sol. 

0.0077 
00423 

o  0520 

00556 


CHaCOOH.  o^te. 
000     0.0154 


of  Acetic 
Acid. 


385 

5-79 
17  30 


3.39    00845 
8-55    0.1039 

17. II      OIIII 

•  Dried  at  70*. 


per  ^o  cc. 
Sol. 

0.0564 
00511 
0.0048 


CHiCOOH. 

23.12 

34.76 
103.90 


.119  BABIUM  OXALATE 

lAinrM  AOID   OXALATE     BaCA.H,C,04.2H,0. 

Solubility  in  Water. 

(Groschttff.) 


f  ^ 

riB».per  too 

umt.  bonmon. 

Mds.  per  TOO 

Mols.  HsO. 

Mols.  HSC1O4 
per  I  Mol£aCiO< 

■    • 

^^CM. 

BaCfO«: 

HiCiO«. 

BaCi04. ' 

0 

0.27 

0.030 

0.054 

0.0024 

22 

i8 

0.66 

0.070 

0.130 

O.CO56 

24 

20-5 

0.76 

0.076 

0.15 

00061 

25 

38 

1. 61 

0.16 

0.33 

0013 

2S 

41 

1.82 

0.18 

0.37 

0.015 

25 

53 

2.92 

031 

060 

0.026 

24 

60 

3  60 

0.40 

0.7s 

0.033 

22$ 

So 

6.21 

0.81 

1-34 

0.070 

19 

90 

7.96 

I. II 

I -75 

0098 

18 

99 

10.50 

I  55 

2.39 

O.I4I 

17 

IttlUlI  OXIDES. 

Dua  for  the  lowerine  of  the  fusion  points  (solubility,  see  footnote,  p.  i),  of 
Wnres  ol  BaO  and  BiOi  are  given  bv  Guertler  (1904).  Results  for  mixtures  of 
nOaad  CaClt  and  for  BaO  and  SrClt  are  given  by  Sackur  (1911-12). 

UUUM  Glycerol  PHOSPHATES. 

Solubility  in  Water. 

Cms.  Anhy- 
"  Coapomid.  Formula.       drous  Salt  per  Authority. 

xoo  Gms.  Sat.  Sol. 

n  Blriam  GlyGerolphosphate  BaCaHiOJ^.HtO  4.5  (Rogier  and  Fbre.  1913.) 

H       **     a  CUyccrolphosphate  BaCsHiOfeP  i .  4  (Ring  and  Pyman,  1914.) 

12       "     0                 "  BaCJIiOiP.iH«0  5.8 

n       "      Glycerolphosphate  BaCaHtOtP.iHiO  8.4  (Langheld  and  Oppmann,  19x3.) 

w      "     di  Qycerolphosphate  3 .  76  "  •• 

14X1011  PICRATE.    Solubility  in  HjO  +  CsHiOH  at  25^  (Fischer.  1914.) 

BAinrM  FBOPIOHATB     Ba(C,H50,)a.H,0,  also  6H,0. 

Solubility  in  Water. 

(Krasnicki^  Mooatsh.  Cbem.  8,  597.  '87) 


Cms.  Ba«^AOs)s 
per  100  Gms. 

Gms  B 

a(C»H«Oi), 

••. 

t«. 

per 

100  Gms. 

WaMr. 

Solutiaa. 

Wat<T. 

Sdutioa. 

0 

47  98 

32  41 

5° 

62.74 

3857 

10 

SI  56 

34  02 

60 

64.76 

39  31 

20 

54.82 

35-42 

70 

66.46 

39  93 

30 

57  77 

36  65 

80 

67.85 

40.43 

40 

60.41 

37.66 

•  • 

•  •  • 

•  •  • 

100  Gc  95%  ethyl  alcohol  dissolve  0.1631  gm.  barium  propionate  at  room  temp. 

* (Crowell,  1918 ) 

UXnJM  SAUCTLATE  Ba(C«H40HCOO)2.H,0. 
100  f^ms.  sat.  aqueous  solution  contain  28.65  S^^*  anhydrous  salt  at  15^  and 

54.08  gms.  at  100^.  (Tarugi  and  Checchi,  1901.) 

lAIIUM  DinitroSAUCTLATE.    Solubility  in  H2O  +  CsHtOH  at  25^ 

(Fischer,  i9i4«) 

lOIUM  8QJCATE  BaSiO,. 

Fimoo-point  curves  (solubility,  see  footnote,  p.  i)  for  mixtures  of: 

BaSiOs+CaSiOB  and  BaSiOs+MnSiOt  are  given  by  (Lebedeu,  1911)* 
BaSiOs+LisSiOs  and  BaSiOs+NasSiOt  are  given  by  Wallace,  1909. 
BaSiOi+BaTiC^  are  given  by  Smolensky  (1911-12). 
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BARIUM  8TEARATE  and  Salts  of  Other  Fatty  Adds. 

Solubility  of  Barium  Stearate,  Palmitate,  Myristatb  and  Lauiaib 
IN  Several  Solvents.    Gacobson  and  Holmes,  19x6.) 

Solvent.  V.      Gms.  Each  Salt  (Determined  Separately)  per  xoo  Gob.  Sobot 


Ba  Stearate. 

Ba  PalmiUte. 

BaMyristate. 

n 

BaLamla 

Water 

15.3 

0.004 

0.004 

0.007 

0.008 

<( 

SO 

0.006 

0.007 

O.OIO 

O.OII 

Abs.  Ethyl  Alcohol 

16.5 

0.006 

0.009 

0.009 

O.OIO 

<(              (( 

50 

0.003 

0.004 

0.004 

0.007 

Methyl  Alcohol 

15 

0.042 

0.045 

0.057 

0.084 

«            ii 

50.5 

0.077 

0.088 

0.108 

0.163 

Ether 

25 

O.OOI 

O.OOI 

0.003 

0.007 

Amyl  Alcohol 

25 

0.007 

0.008 

0.009 

0.009 

BARIUM    8U00INATE  and  BARIUM  ISO  8U00INATX 

Ba.CH,CH,(COO),.  Ba.CH,CH,(COO),. 

Solubility  op  Each  in  Water. 

(Miczynaki  —  Mooatah.  Chem.  %  363,  1886.) 

Gms.  Ba.  Succinate  Gms.  Ba.  Iso  Suodnate 

t*.  per  100  Gms.  per  loo  Gms. 


Water. 

SolutioQ. 

Water. 

Sdutioa: 

0 

0421 

0420 

1.884 

1.849 

10 

0.432 

0430 

2.852 

2-774 

20 

0.418 

0.417 

3.618 

3  493 

30 

0.393 

0392 

4. 181 

4  014 

40 

0366 

0-365 

4  542 

4  346 

so 

0337 

0336 

4.700 

4594 

60 

0306 

0305 

4.656 

4.450 

70 

0.273 

0.272 

4.410 

4.224 

80 

0237 

0237 

3.962 

3.8x0 

100  gms.  H2O  dissolve  0.396  gms.  Ba  Succinate  at  18^  and  04c 

gms.  at  25°. 

100  gms.  95%  alcohol  dissolve  0.0015  gms.  Ba  Succinate  at  18®  aa' 

0.0016  gms.  at  2  5®.  (Parthcil  and  Hflbner  —  Archiv.  Pharm.  241, 413*  ^ 

Cantoni  and  Diotalevi  (1905),  i^nd  Tanigi  and  Checchi  (1901),  obtained  data 
in  close  agreement  with  the  above. 

BARICJM  SULFATE  BaSOi. 

Solubility  in  Water.    (Kohlrausch,  1908.) 

One  liter  of  sat.  solution  contains  0.00115  gm.  BaS04  at  o^;  0.0020  gm.  at  10*; 
0.0024  em.  at  20**  and  0.00285  gni.  at  30®. 

Melcner  (19 10)  obtained  results  a  little  lower  than  the  above.  His  data  fa 
higher  temperatures  are  0.00336  gm.  at  50®  and  0.0039  gm.  at  100*. 

Kohlrausch  obtained  the  following  results  for  the  solubility  of  heavy  spii 
(Ba>04);  0.0019  gm.  at  o**,  0.0023  gm.  at  10**;  0.0027  gni.  at  20**;  0.00315  gm 
at  30°  and  0.0033  gm.  at  33.5**. 

100  gms.  sat.  solution  of  BaSOi  in  21.37%  aqueous  ammonium  acetate  sola 
tion  contain  0.016  gm.  at  25°.  (Mankn,  1916. 

Solubility  of  Barium  Sulfate'  in  Aqueous  Solutions  of  Iron,  AmiaNiui 
AND  Magnesium  Chlorides  at  20*^-25**.    (Frapa,  1901.) 

Gms.  Milligrams  BaS04  per  Liter  in:  Gms.  Mgs.  BaSO«  per  Liter  in: 

Chknide      ^  ^  \  Chloride  /  ^ 


per  liter.  Aq.  FeCU.  Aq.  AlCl*.  Aq.  MgCls.  per  liter.  Aq-  FeCb*  Aq.  AlCIa.  AqJIfd 

I  5S  33     30      25  150    116    50 

2i  72  43    30     50  160    170    50 

5  "S  ^     33  100  170    17s    50 


10   123     94     33 


•  •  • 
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flLUBIUTT  OF    BaUUM    SULFATE   IN  AQUEOUS    SOLUTIONS    OF    HYDROCHLORIC 

AND  OF  Nitric  Acids. 

(BanUuach,  1884.) 


la  HTdrocUaric  Add. 


In  Nitric  Acid. 


a. 

1. 

0.3 


100  oc  HBr  diflBolve  0.04  gm.  BaS04;  100  cc.  HI  dissolve  0.0016  gm.  BaSOi 
M  the  boQing  point.  (Haslam,  1886.) 

SoLunuTY  OP  Barium  Sulfate  in  Concentrated  Aqueous  Solutions  of 

Sulfuric  Acid  at  20**. 

(Von  Wdmarn,  1911.) 


MfS.B«SQft       Cms.  per  xoo  cc.    cc.  cantaining   Mgs.  BaS04 
--^ ,    „ __  ,_  Solotion.  X  MjB^  Egmv.  per  1  liig.  Eq  * 


Cms. 


i%E^7i>g'i^g.Eonhr.         aoioQon.  xB^.Equiv.  periMg.EquiT.  boludon 


s.  per  xoo  cc. 
Soluti 

iIn^ 


0133  1.82 

0.089  3.65 

0.056  7.29 

0.017  18.23 


0.0067 
0.0089 
O.OIOI 
0.0086 


2. 

I. 

0.2 


0.140 
0.107 
0.085 
0.048 


6.31 
12.61 

3152 


BaS04. 
0.0070 
0.0107 
0.0170 
0.0241 


GM.HiSOiper 

Gmt.  BaSOi  ner 
xoo  cc  Sat.  Sol. 

Cms.  HsSOi  per 

Cms.  BaSO«Der 
100  cc  Sat.  Sol. 

00  Gbu.  Solvent. 

100  Cms.  Solvent. 

7383 

0.0030 

85.78 

0.3215 

78.04 

0.0135 

88.08 

1.2200 

80.54 

0.0285 

93 

•    •    • 

83.10 

0.0800 

0.17 

4.9665 

84.1S 

...t 

0.46 

18.6900 

'SiHPteK-BaSa(BbSO.>«.HjO  +  BaSOi.HsSOi.    f  Solid  Phase  -  BaSOi  +  BaSO«ASOi.BiO. 

I^  for  the  above  system  are  also  given  by  Volkhouskii  C1910). 

100  oc.  lat.  solution  of  BaS04  in  abs.  HsS04  contain  28.51  gms.  BaS04,  solid 

|M  >  BaS04.30HtS04.  (Bergius.  1910.) 

100  oc  of  sat.  solution  of  BaS04  in  95%  formic  acid  contain  o.oi  gm.  BaSOi 

« 18.5*.  (Aachan,  X913.) 

^■ioQ-point  curves  (solubility,  see  footnote,  p.  i)  are  given  the  following 
of  barium  sulfate  and  other  salts: 


BaS04  +  NaCl 
"      +  KCl 
"      +  CaCl, 
"      +  K,S04 
"      +  Li,S04 
"      +  Na,S04 


(Sadcur,  1911-12.) 


<i 


(Grahmann,  19x3 ;  Cakagni,  X9xa.) 
(Cakagni  and  Marotta,  191  a.) 
(Cakagni,  19x2.) 


UttUM  Amyl  SULFATE  Ba(CsHuS04)2.2H,0. 

SacBiLtTY  OF  Mixed  Crystals  of  the  Active  and  Inactivb  Salt  in 

Water  at  20.5**. 

(Marckwald,  1904.) 


(jom.  Salt  per 
Mo(kH.HiO. 

Per  cent  Active  Salt 

Gms.  Salt  per 
xoo  Gms.  HiO. 

Per  cent  Active  Salt 

in  Diawhred  Salt. 

in  Dissolved  Salt. 

28.2 

100 

18.3 

49.6 

26.3 

91.6 

16.6 

36.3 

24.8 

84. s 

IS 

25.8 

21.7 

71.2 

136 

10.6 

19. s 

595 

12.8 

0 

^  MoBBd  crystals  of  the  active  and  inactive  barium  amyl  sulfate  were  dissolved 
■  vater  by  warming,  then  cooled  to  the  beginning  of  crystallization  and  shaken 
two  ham  at  20.5^  The  percentage  of  the  active  salt  was  determined  by  the 
Its  specific  rotation  was  [ot]i>*  +2.52**. 
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BARIUM  Isoamyl  SULFATE  Ba(CiHuS04)s.2HA 

100  gms.  HsO  dissolve  9.71  gms.  of  the  anhydrous  salt  at  lo^  11.85  ff^^  ^ 
19.3''  and  12.15  Knis.  at  20.5^  (ICuckwald.  Z901J 

BARIUM   PerSULFATB    BaSi084HiO. 

100  parts  water  dissolve  39.1  parts  BaSsOt  or  52.2  parts  BaSfif 
4H,0  at  o**. 

(Manhall  — J.  Ch.  Soc.  SQb  nu'VU 

BARIUM   SULFITE    BaSOs. 

Solubility  in  Water  and  in  Aqueous  Sugar  Solutions. 

(Rogowicz  —  Z.  Ver  Zuckerind.  938.  1905.) 


Cone,  of 

Gm.  BaS04 

per  100  cc.  Sol. 

COQC.  of 

Sugar  Sol. 

40^  Bx 

Gm.  BaS04 

per  xoo  cc.  SoL 

Sugar  Sol. 

o^Bx 

at  ao*. 
0.0197 

at  80*. 
0.00177 

at  xf*. 
0.0048 

O.OOI5S 

10®  " 

20«    " 

0.0104 
0.0097 

0  00335 
0. 00289 

50^  " 

60^  "  (sat.) 

0.0030 
0.0022 

0.00149 
O.OOII2 

30^    " 

0.0078 

0.00223 

•  •  • 

•    •    • 

•  •  • 

BARIUM  SULFONATES. 

Solubility  of  Several  Barium  Sulfonates  in  Watbr. 

Salt.  Formula. 

Barium: 
34  Diiodobenzene  Sulfonate  CisHiOa«StBa.Hi0 
2.5  "  "  CisHiCVI«StBa.4iHi0 

2  Phenanthrene  Sulfonate      (CuH»SOii)tBa.|HiO 

3  "  "  (CuH.S0i)«Ba.3H«0 
10              "                      "  (CMH»S0i)tBa.3H«0 

Bromobenzene  Sulfonate     (CtHABrSQOsBa 

BARIUM    TARTRATE     Ba(C,H,0,),. 

Solubility  in  Water. 

(Cantoni  and  Zachoder  —  Bull.  soc.  chim.  [3]  33,  751,  '05;  see  abo  Parthefl  and  Hlibocr^ 


f. 

Gms.  AnbjN 

"S 

0.27       (Boyle.  19090 

20 
20 

0.522              " 

0.016     (Sandqoiit,  191&) 

20 

0.03 

20 

17. s 

0.13                    " 
3.31       (Meyw.iSri) 

Gms.  BaCCsHjO^s 

Gms.  Ba(CsHsO|)s 

Gim.Ba(C^^O^ 

t». 

per  100  cc. 

t». 

per  100  cc. 

t». 

per  100  oc. 

Solution. 

Solution. 

Sohttkn. 

0 

00205 

30 

00315 

70 

0.0480 

10 

00242 

40 

00352 

80 

0.0527 

20 

00279 

50 

00389 

8S 

0.0541 

25 

00297 

60 

00440 

•  • 

•  •  • 

Solubility  of  Barium  Tartrate  in  Aqueous  Solutions  of  Potassicm 
Chloride,  Sodium  Chloride  and  Ammonium  Chloride. 

(Cantoni  and  Jolkowski,  1907.) 
At  Different  Temperatures.  Varying  Concentrations  at  l6*. 

Cms.  Ba(CiH]Os)i  per  100  cc.  Sat.  Sol.  in:    Gms.  Chlo-  Gms.  Ba(CtHiOi)s per  xoo  cc  Sat. Sol  iK 

t*.       r *> N     ride  per  100   r  ^  \ 

7%KC1.        7%NaCl.       7%  NH4CI.  Gnw.  Solvent.         KCl.  Na(X  NH«a 

16   0.0823    0.0887    0.1050     0.5     0.0398   0.0410   O.O44X 

30   O.IOI7    0.1151    0.1370     I       0.0466   0.0514   0.0589 

55  0.1230  0.1348   0.1590   3  0.0723  0.0826  0.0892 

70  0.1500   0.1781   0.2030   10  0.1199  0.1260.  0.1342 

85  0.1828   0.2168   0.2360   15  0.1435  0.1440  0.1585 

20  0.1466  0.1573  0.1663 

(See  Note  p.  aaa.) 


»3  BARIUM  TABTRATB 

Sqlubilitt  or  Bakium  Tartrate  in  Aqueous  Acbtic  Acid  Solutions  at 

26**-27**. 
(Hen  and  Muhs,  ^9013.) 


^imity  Gmt.  readnc^  Gim.  per  100  cc.  Solution.  Normality.  Cms.  residue*  Gms-per  loocc.SoIutioB. 

■  Acedc      pCT  CO  cc       *  *  h   of  Acetic        uer  <o  cc.    <       ^  *  * 

iS:  sS.  CHjCOOH.  B*  tartrate.      aST  Sol.         CHiCOOH.  Ba  tartrate. 

0  00338   o.   0.0655   3.77   0.1866   33.62   0.3728 

0565       O.II5I  3.39     0.2300  5.65  0.1865        33.90        0.3726 

1435     01559        8.55    03115      16.85        00218    loi.io      0.0436 
'^5      0^739      17 -11    0.3475         ...  ...  ...  ... 

♦  Dried  at  70* 

100  gruns  95%  alcohol  dissolve  ox^$2  gm.  Ba  tartrate  at  18^  and  0.0356  gm. 

it  25*.  (PartbeU  and  Hubner.) 

lAinill  p  TBUXILATE.     BaCi«Hii04.2H,0. 
100  oc  sit.  sotution  in  water  contain  0.028  gm.  of  the  salt  at  26**.  (d^Jong,  19x2.) 

KBDHC  acid  CnHaCOOH. 

Freezmg-point  data  (solubility,  see  footnote,  p.  1)  are  given  for  the  following 
Bixtures  of  bebenic  icid  and  other  compounds. 

Behenic  Add  +  Enisic  Acid  (Mascardli  and  Sanna.  19x5.) 

-f  Isoenisic  Acid 
-i-  Brassidinic  Acid 
**  -j-  Isobehenic  Acid  (Meyer,  Bred  and  Soyka,  19x3.) 

**         Methylester+ Isobehenic  Acid  Methyl  Ester.  "  "  " 

nZALAnLmX  C«H»CH:N.C«H«. 

SolubOity  data  determined  by  the  freezing-point  method  are  given  by  Pascal 
ud  Nonnand  (1913),  for  mixtures  of  benzalaniline  and  each  of  the  following 
conpoonds:  Azobenzene,  benzylaniline,  dibenzyl,  hydrazobenzene,  stilbene  and 
toboe. 

nOALAZmS  C«H«CH:N.N:CHC«H». 

SolubOity  data  determined  by  the  freezing-point  method  are  given  by  Pascal 
'1914).  for  mixtures  of  benzalazine  and  each  of  the  following  compounds:  Di- 
p|Ko>ibydrazine,  diphenyldiacetylene,  naphthalene,  furfuralazine,  diphenylbuta- 
<&oe  aoid  dnnamylidene.  Data  are  also  given  for  mixtures  of  thiophenylalazine 
lad  dnnamylidene. 

UZALDIHTDK  QHsCHO. 

100 gms.  HiO  dissolve  0.3  pn.  C«H».CHO  at  room  temp.    (Fluckinger,  187s;  U.  S.  P.) 
Freezing-point  data  for  mixtures  of  C«H».CHO  and  HNOa  are  given  by  Zukow 
>tti  Kaatkm  (1909). 

P^  HydnnyBENZALDEHTDE  />  CeHiOH.CHO. 

Freeziitt-point  data  are  given  for  mixtures  of  p  hydroxybenzaldehyde  +  di- 
netb>iandtne  and  p  hydroxybenzaldehyde  -H  phenol.  (Schmidlm  and  Lang.  19x2.) 

Ortho  NitroBDIZALDIHTDE  c>  C6H4NOt.CHO. 

SoLUBiUTY  IN  Water  and  in  Aqueous  Solutions  at  25**. 

(Goldschmidt  and  Sunde,  1906.) 

^.  Gna.  OHiNOk.  Gms.  OHiNGi.  Gms.  CANOt 

SavoL         CHO  per  100  cc        Sdlvent.         CHO  per  100  cc.  Solvent.  CHO  per  100 

Sat.  Sol.  Sat.  Sol.  cc.  Sat.  Sol. 

afi  0.2316  I     nNaCl  0.1899  I     nKNOs  0.3199 

0.5  »HQ  0.2391  2     n     "  0.1390  2     n     "  0.3419 

1  »   "  0.2466  o.5nHN08  0.3207  o.5nNaN03  0.3013 

2  n   **  0.2658  in"  0.3758  in"  0.3132 

1  »KQ  0.2046  o.5nKNQ8  0.3123  2     n      "  0.3201 

2  s''  0.1912 
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Meta  NitroBENZALDEHTDE  m  C6H4NO1.CHO. 

100  cc.  HsO  dissolve  o.  1625  gm.  m  CeHtNOs-CHO  at  25''  (Goldachmklt  and  Sondr.  190^ 
inHCl  "  0.1813 
I  n  KCl  "  0.1542 
2nKCl  "  0.1417 

Para  NitroBENZALDEHTDE  p  C6H4NOS.CHO. 

Data  for  the  system  p  nitrobenzaldehyde  +  nitrobenzene  +  hexane  are  givea 
by  Timmermans  (1907). 
Solubility  data  determined  by  the  freezing-point  method  are  given  for: 

p  Nitrobenzaldehyde  +  Sulfuric  Acid        (Kendall,  19x4-) 

f»  "  +  Benzene  (Sdmudlin  and  Lang,  igix.) 

m  "  +  Phenol 


BENZALDOZIME  C6HtCH:N0H. 

Solubility  data  determined  by  the  freezing-point  method  are  given  for  mix- 
tures of: 

a  Benzaldoxime  -|-  fi  Benzaldoxime  (Camenm,  1898O 

a  Nitrobenzaldoxime  -{-fi  Nitrobenzaldoxime.     (Beck,  1904.) 

BENZ  AMIDE     CeHsCONH,. 

Solubility  in  Ethyl  Alcohol. 

(Speyera  —  Am.  J.  Sd.  [4]  14,  apSi  'oa,) 


Sp.  Gr.  of 

ilutiOQS. 


^&1 


O 
10 
20 

30 


0-^33 

0.832 
0.833 

0-835 

0.838 


G.  M.  Gms. 

(VHbCONHs      CsHiCONH, 
per  100  G.M.    per  100  Gms. 
CIsH^H. 

8. IS 


C:aH^H. 

31 
4.2 

5-9 
6.8 

8.2 


II 

15 

21 


04 
52 
87 
56 


40 

50 
60 

70 


Sp.  Gr.  of 
Solutions. 

0.848 
0.862 
0.881 
0.913 


G.M. 

CaHcCONI^ 

per  100  Gm, 

CsH^H. 

II. O 

14.2 

17.2 

20.4 


CtH^CON^ 
per  xoo  Gm. 

28.92 

37  34 

45   " 

53  63 


Solubility  of  Benzamide  in  Mixtures  op  Alcohol  and  Watbp 

AT  25^ 

(Holleman  and  Antusch  —  Rec.  trav.  chim.  13,  394,  '94.) 


Vdl.% 
Alcohol. 

100 

95 

90 

85 

^3 
80 

75 


Gms. 

C^HbCONHj 

per  100  Gras. 

Solvent. 

17   03 

21  .12 

24  50 
26.15 

26.63 

26.43 

25  41 


Sp.  Gr.  of 
Solutions. 

0.830 
0.856 
0.878 
0.895 
0.900 
0.907 
0917 


Vol.% 
Alcohol. 

70 
60 

50 
40 

31 

15 
O 


Gms. 

CftHsCONHs 

per  100  Gms. 

Solvent. 

23   87 
18.98 

13 -74 
8.62 

5-33 
2.28 


1-35 

See  remuks  imder  a  AoetnaphtbaHde,  |>.  t$, 
100  gms.  pyridine  dissolve  31.23  gms.  benzamide  at  20*-25®. 


Sp.Gr.  of 
Solmiuos. 

0.925 

0.939 
0.949 

0.958 

0.967 

0.982 

0.999 


100  gms.  aq.  50%  pyridine  aissolve  39.15  gms.  benzamide  at  20*-25*. 
The  coefficient  of  distribution  of  benzamide  between  oil  and  water  is  0.66  ai 
3*  and  0.43  at  36**.  (Meyer.  1900, 


BENZANILIDE. 

Solubilities  determined  by  the  freezing-point  method  are  given  by  Vanstone  - 
(191 3)  for  mixtures  of  benzanilide  and  each  of  the  following  compounds:  bea— 
zil,  benzylideneaniline,  and  benzoin. 

Results  for  mixtures  of  o  chlorobenzanilide  and  p  chlorobenzanilide  are  given 
by  King  and  Orton  (191 1). 
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BENZmX 


Sp.  Gr. 

zoo 
Sp.  Gr. 


B     CJH.. 

Solubility  in  Water  at  22**. 

(Hen  —  Ber.  31,  2671.  '98.) 

.    water  dissolve    0.082    cc.   CeH.,   Vol.  of  Sol.  —  100.082, 

.    C3«    dissolve    0.2 11    cc.  HaO,    Vol.    of    sol.  —  100.135, 
—  0.8768. 

Solubilitt  of  Watbr  in  Benzene. 

(Groachuff,  1911.) 

^  GnL  B3O  per  xoo  t*  Gna,  B3O  iter  100 

^'  Gnu.  Sat.  Sol.  *  *  Gms.  Sat.  Sol. 

3  0030  55  0.184 
23  0.061  66  0.255 
40      0.114         77      0.337 

Bbxzenb,  Aq.  Alcohol  Mixtures;  Benzene,  Aq.  Acetone  Mix- 
tures AT  20**. 

njD  added  to  mixtures  of  known  amounts  of  the  other  two  and 
appearance  of  clouding  noted. 

(Bancroft  —  Phys.  Rev.  3,  31.  1895.96.) 

C JH^CJI.OH  and  H,0    CJH„CH,OH and  H,0  C,H„ (CH,),CO  and  H,0 


ftr  sec. 

C9EUOH. 

a.H^. 

cc.CH.. 

SO 
8 

003 
0.13 

4 

0  39 

2 

1. 17 

15 

1.87 

1.0 
0.605 

3  57 
8.0 

0.34 

20. 0 

Per  s  cc.  CHjOH. 


cc.  HsO. 

50 

30 
2.0 

1.4 

10 

08 

069 

049 


cc.  CsH«. 

0.15 

0215 

o  59 
10 

1.9 

30 
40 

8.0 


Pfer  s  cc.  (CH»)aCO. 
cc.  HsO.    cc.  CsH«. 


8.0 

30 
2.0 

1-3 
0.51 

0.295 

02 

0.15 


o.io 

0-39S 
0.69 

10 

2.0 

30 
40 

50 


CsH/)H  added  to  mixtures  of  known  amounts  of  C«H«  and  HsO  until  the 


•olutioot  became  homogeneous  at  20**. 

Pg  5  cc  CA.  Per  s  cc.  aH«. 


(Lincoln,  1900.) 
Per  5  cc.  C«H«. 


ocHrfX 
I 

S 
10 


occauoH. 
4-6 

12.8 

19.8 


ccHiO. 
20 

30 
40 


cc.  CtH«OH. 
31.6 

41.4 

39S 


cc.  H«0. 

50 
60 

70 


cc.  CtHiOH. 

65.6 
731 


Ijnoob  abo  gives  results  at  lo**.     Data  of  a  similar  character  for  mixtures  of 
"penc,  ethyl  akohol  and  water  at  20, 25  and  35**  are  given  by  Taylor  (1897). 
Fof  rwiluat  15®,  see  page  287. 

^J*  for  mixtures  of  benzene,  ethyl  alcohol  and  glycerol  and  for  mixtures  of 
*"*ie, ethyl  alcohol  and  lactic  acid  are  given  by  Rozsa  (191 1). 

Mutual  Solubilitt  of  Benzene  and  Carbon  Tetrachloride. 

(Determined  by  the  synthetic  method.) 

(Baud.  1913.) 

I*.  (»ai>.  C«H»  per  100  ^  Gms.  C«H«  per  100        «e      Gms.  (^iHi  per  100 

GwsL  Uiztiaie.  *  *  Gms.  Mixture.  *  '         Gms.  Mixture. 

*^-2  O  —40  19.3  —20  48 

""3®  2.8        —34  24.2        —10  64.1 

■"^  8.5        -35tr.pt.  31  o  85.3 


*46.3Eutec.     12.9        —30 


36 


+  55 


100 


126 

Mutual  Solubility  of  Benzene  and  Chloroform.    Frbbzing-poin 

Method.     (Wrocsynaki  and  Guye,  19x0.) 


Gnu.  OH* 

SoUd 
Phase. 

Gms.  CcH«     0.;  J 
f .      per  xoo  Gnu.  ^^ 
Solotion.     '^°*'^ 

t*.       per  xoo  Gnu. 
Solution. 

f.'J 

per  xoo  Gnu.  • 
Sdution.     ' 

-63.5 

0 

CHCU 

—60      26.8     CJI. 

—  20 

58.3 

-70 

II. 8 

ti 

-50        32 

—  10 

70.8 

-75 

14.7 

i< 

-40        39 

0 

ss 

—81.7 

18.4 

CHcu+cai« 

-30        47.8          " 

s 

100 

-70 

22.6 

C«H« 

The  eutectic  point  was  found  by  extending  the  curves  to  their  intersec 
The  temperature  of  the  eutectic  could  not  be  reached  by  use  of  liquid  CQs. 

Mutual  Solubility  of  Benzene  and  Formic  Acid.    Synthetic  Metb 

(Ennis,  1914.) 
fof  Gnu.  HCOOH  f  of        Gnu.  HCOOH  per  t^of         Gms.  HCO 

Mucibility    per  xoo  Gnu.  Sol.        Miscibility.       100  Gnu.  Sol.  Miscibility.  per  xoo  Gnu 

21        9.2         70  31.5  60        74 

30       10.3         72  35  40        82 

40        12.2         73.2       43-51  20        87 

50  16.5  72  60  s  89.6 

60  22  70  65 

Solubility  of  Benzene  in  Aqueous  Solutions  of  Formic  Acm.    Synth: 

Method.    (Ennis,  19x4-)  • 

In  95  Wt.  %  In  85  Wt.  %  In  75  Wt.  %  In  60" Wt.  % 


'ri'a 


OOH.       HCOOH.        HCOOH.       HCOOH. 

I«  ^f        Gnu.  CcH«         I*  ^f  Gms.  CsHi         ^  ^  Gms.  OHc       ^  ^  Gnu.  < 

MiKibility.    ^/IJ,.  .  MfacibiUty.      (I^'|J.    Madbflity.      cSS; '^    MJ^ibiKty.      J«' 


*ntt. 

57S  96.3  71  97-5      122  12  los  6 

77  94.4  87  96.6        97.5  8.5  82  3. 

95  89.8  loi  96  74  6  76  3 

112  85.2  100.5        14,3 

94.5  24.7  81  lO 

80.5  20  46  7 

51  12.5 

Mutual  Solubility  of  Benzene  and  Ethyl  Alcohol.    Freezing-poii 

Method.         (Viala,  1914;  see  also  Rozsa,  191  x  and  Pickering,  X893.) 

^«  Gms.  C«Ha  per  «e  Gms.  CtHe  per  «e  Gms.  CA 

100  Gms.  Sol.  •  100  Gms.  Sol.  *  100  Gnu.  5 

—  113. 9  o  —60  19.3  —10  57.6 

—  100  8  —50  24.1  o  85 

—  90  10  —40  29.8  I  93 

—  80  12  -30  37  5.5  100 

—  70  IS  -20  45.7 

Mutual  Solubility  of  Benzene  and  fi  Naphthalene  Picrate, 

C6H,(NO,),OH.CioH70H.    (Kuriloff.  1897.) 
Synthetic  method  used  —  see  Note,  p.  16 

..e  Gms.  Gms.  _  i.o  Gms.  Gms.  _ 

*  •  Picrate         Benzene  **  *  Picrate.         Benzene.  " 

157        100.  ...       100. o  III. 6      I  173        1-^37     19- 

148.4  2.128        0.115        79.3  102.0        1.087  1.780      II. i 

137.4        1.274      0.170      61. 1  29.5      0.390        8.430      o.( 

134*2         1-384      0.297      49.3  4.6       1.329      21.80        O.i 

126.8        1 .019      0.343      38.3  5.02       ...       100. 0 

a  —  Mols.  P  Naphthalene   Picrate  per  100   Mols.  of  /5  Napthal* 
Picrate  plus  Benzene. 
Determinations  for  a  large  number  of  isothermes  are  also  given. 
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BENZENE 


T&B  System  Benzene,  Phenol  and  Water  at  2$\ 

(Horiba.  19x4.) 

I  tlie  caae  of  phenol,  the  bromine  method  was  used  for  its  determination.  In 
case  of  the  other  two  compounds,  the  amounts  required  to  produce  constant 
■dity  were  measured  directly  from  burettes. 


lubility  of  Benzene  in  Aaueous  Solu- 
s  Containing  Phenol  and  Vice  Versa. 


Solubility  of  Phenol  in  Benzene  Solu- 
tions Containing  Water  and  Vice  Versa. 


'ir 

Cms.  per  xoo  Gnu. 
CJUOH+aH«-|-HsO. 

Saturating 
Phue. 

^H 

Gms.  per  xoo  Cms. 
aH«OH-f-aHi+H«0. 

Saturating 
Phase. 

■• 

OibOH. 

CtB*. 

mm 

CHiOH. 

OHt. 

^  m^^m^^0W 

0002 

0 

0.198 

CA 

•    •    • 

29.29 

0 

OHiOH 

0008 

1. 059 

0.204 

it 

•    •   • 

71   63 

1.62 

l< 

.0021 

2.602 

0.205 

it 

•    •    • 

74.5 

3 

OHiOH+aUt 

.00305 

3  526 

0.199 

ti 

1.0256 

69.18 

16.33 

CiH. 

•    •    • 

5  65 

0.17     Oa+OHiOH 

0.9891 

55.80 

36.13 

u 

•    •    • 

5-953 

0.132 

CiHiOH 

0.9629 

44.39 

50.56 

« 

<»59 

6.516 

0.075 

<i 

0.9142 

21.15 

77.22 

l( 

0069 

7.683 

0.025 

<( 

0.8818 

4.78 

94.98 

« 

ia>73 

8.195 

0 

tt 

0.8764 

0 

99.95 

t( 

I^ata  are  also  given  for  the  solubility  of  phenol  as  solid  phase,  in  CeHt  and  in 
Mer  and  in  their  mixtures.  A  complete  table  for  the  conjugate  points,  showing 
lie  distribution  of  phenol  between  the  aqueous  and  the  benzene  layers,  is  given. 
rW  results  agree  with  those  of  Rothmund  and  Wilsmore.     See  page  482. 

Rbopiocal  Solubility,  £>btermined  by  Freezing-point  Method,  of 

Mixtures  of* 


Benxne  and  Phenol. 

Benzene  and  Pyridi 

ne. 

CHitckr  ukd  Skimnr.  1917.) 

(Hatcher  and  Skirrow,  19x7.) 

'      100  Gms.  Mixtuie. 

Sniirf 
Phaae. 

t*  of  Melting. 

Gms.  CiHc  per 
100  Gms.  Mixture. 

Solid 
Phase. 

39-4 

0              CtlbOH 

-39-4 

0              < 

C»H»N 

30 

II. 8 

M 

-45 

10 

<i 

20 

25 

tf 

-50 

17 

<i 

10 

38.2 

tt 

-55 

23 -3 

« 

0 

SI  S 

11 

—  58  Eutec. 

26 

"  +aH. 

-  5  4Eutec 

584 

•*  +aH« 

-50 

31 

OHt 

-  2.5 

67  S 

OH« 

-40 

37-7 

(1 

0 

78.3 

M 

-30 

46 

tt 

89 

M 

—  20 

57 

tt 

Jl 

100 

M 

—  10 
0 

71-5 
90. s 

tt 
tt 

Pan^^^A  ^  ?"  ^^*  system  Benzene  -|-  Phenol  are  given  by  Dahms,  1895; 
iiaajX!r      \^'  ^^»  Tsakalotos  and  Guye,  1910.  and  Rosza.  1911.     Add"- 
»  on  the  system  Benzene  +  Pyridine  are  given  by  Pickering,  1893. 


Solubility  of  Benzene  in  Sulphur. 
By  "Synthetic  Method"  see  Note,  p.  16. 


(Alezejew.  x886.) 

140 

150 
160 


Gms.  CjiHj  prr  100  Gms. 


S  Layer. 
16 

19 

25 


164  (crit  temp.)        35 


CeH*  Layer. 

61 

ss 

45 


BSNZBMS  128 

Solubility  Data,  Determined  by  the  Freezing-point  Mbthod  (ae^ 
footnote,  p.  i),  Are  Given  for  the  Following  Mixtures: 

Benzene  +  Benzoic  acid  (Roloff.  1895.   See  Bensoic  Add,  i>.  135O 

"         -{-  o  Nitrobenzylchloride  (Schmidlin  and  Lang,  19x3.) 

4-Bromoform 
"        -f  Tetramethyldiamino    benz-    )  „  ,, 

*  '  hydrol  J 

"        -h  Benzhydrol 

"        -j-  Nitrobenzene  (Dahms.  1895) 

"        -i-  Oftn  and  p  Chloronitrobenzene )  (Bogojawlensky.  Winognubw  and  Bogoliibav 

"       Hr  w  Bromonitrobenzene  )       (1906.) 
"       -{-0,  m  and  p  Dinitrobenzene       (Rremann.  1908.) 

+  Carbon  disulfide  (Pickering  1893.) 

-f-  Camphene  (Kurnakoff  and  Efremoff,  iQxa.) 

-|~  tfi  Cresol  (Kremann  and  Borjanovks,  19x6.) 

"         +  Cyclohexane  CMascarelli  and  Pestalozaa.  X907,  X90S.) 

"         -{-  Diphenyl  (Washburn  and  Read,  19x5.) 

**       -j-  Diethylamine  (Pickering,  X893.) 

+  Diphenylamine  (Bnini.  1898;  Dahms,  x89s.) 

4-  Ethyl  ether  (Pickering,  1893) 

-j-  Ethylene  bromide  (Dahms,  1895) 

"        +  Ethylene  dibromide  (Baud  and  Gay,  X911.) 

"        -{-  Ethylene  chloride  (Baud  and  Gay,  1910.) 

"        +  Ethylene  dichloride  (Baud  and  (^ay,  X9xx.) 

"         +  Menthol  (Dahms,  1895.) 

"         -i-  Methyl  alcohol  (Pickering.  1893) 

"        +  Naphthalene  |^®T'  '!^''  ^''^'  '^^'  W-hbiim  b^ 

'  ^  I        Read,  1915) 

"         -h  "  -I- /9  Naphthol         (Bnmi,  X898.) 

"       +  "4-  Diphenylamine 

"       4-  Phenanthrene  " 

"       +  "  -fCarbazol 

"         -j-  Paraldehyde  (Patemo  and  Ampola,  X891,  X&97.) 

"         +0,m  and  p  Nitrophenol  | (Bogojawlensky.  Winogiadow  and  Bo8olaba« 

"         -j-  Propyl  alcohol  (Pickering,  1893.) 

"         +  Quinine  (Van  Itenon-Rotgans,  X9X3.) 

"         -j-  Thiophene  (Tsakalotos  and  (^uye,  X910.) 

"         -{-  Bromotoluene  (Patemo  and  Ampola,  X897.) 


« 
If 


It 


+  1.24,  1.2.6  and  1.3.4  Dinitro-L„  «. 

toluene  kKremami,  X908.) 


"         -|~  Urethan  (Pushin  and  Glagoleva  and  Mazarovich,  1914.] 

"         -\-  p  Xylene  (Patemo  and  Ampola,  1897.) 

Bromobenzene  4-  Chlorobenzene  (Pascal,  X9X3.) 

"  -r  lodobenzene  " 

"  +  Fluorobenzene  " 

P  Dibromobenzene  +  0  Dibromobenzene  (HoUeman  and  van  der  Linden,  X9XI.) 

+  p  Dichlorobenzene  |  ^^"^  "^  ^™'  '^'  ^*^  ^  ^*^^  " 

'^  (05;  Krayt.  19x2.) 

"  +  p  Diiodobenzene      (Nagomow.  19XX.) 

"  +  p  Bromoiodoben-    )  „ 

zene  ) 

benzene  \  ^^"^  '''^  ^™^'  ^^'^ 

"  + />  Chloronitroben-  L_    .     ,.    _  .. 

zene  j(Pawlewski.  1898.) 

+  m 

4*  p  Bromotoluene        (Boroduwski  and  Bogojawlenaki,  X904.) 


"  +  p  Chlorobromo- 
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Solubility  of  p  Dibromobbnzbnb  in  Several  Solvents  at  25''. 

(HUdebimnd.  EUdaoa  and  Beebe.  1917) 

Cms.  aH«Bn  O)  Cms.  OHiBn  ip) 

SobtoL  per  100  Cms.  SdveDt.  per  100  Gms. 

S<rfveiit  Solvent. 

Methyl  Alcohol        lo .  35  Carbon  Tetrachloride      36 . 6 

Benzene  83.8  Ethyl  Ether  71.3 

Carbon  Disulfide     90  Hexane  25.9 

tromoBIMZElIX  {p)  CeHtBrt. 

Solubility  in  Ethyl,  Propyl,  Iso  Butyl  Alcohols,  etc. 

(SclirSder'— Z.  phyaik.  Chem.  xi,  456,  '93.) 

Determinations  by  **  Synthetic  Method**  see  Note,  p.  i6. 

Grams  CtII«Brs  (p)  per  100  Grams  Sat.  Solution  in: 


»^- 

C^i^H. 

QHtOU. 

(CHa)CH.CHaOH. 

(CA)>0. 

CS,. 

CA. 

QHftBr. 

0 

■   •   • 

•  •  • 

•    a 

27 

•   • 

•    • 

JO 

•   •   • 

•  •  • 

30 

34 

34 

33 

JO 

•   •   • 

•  •  • 

38 

43 

43 

39 

y> 

14 

IS 

47 

53 

SZ 

36 

40 

19 

30 

57 

62 

62 

45 

so 

26 

2: 

30 

67 

72 

71 

54 

60 

38 

40 

44 

77 

81 

80 

67 

70 

57  6 

67 

6s 

87 

90 

88 

79 

75 

80. 5 

85 

77 

•     • 

•  • 

•  • 

84 

&> 

94  4 

95 

94  6 

•     • 

•  • 

•  • 

90 

Sgluvilitt  of  Mixtures  of  p  Dibroiiobenzene  and  p  Dichlorobenzenb 

IN  Aqueous  Solutions  of  Ethyl  Alcohol 

Solvat,  50  Vol.  %  CtH*OH,  ^-49.1*.        Solvent,  90.9  Vol.  %  CjHsOH,  t  -  25' 

(KlMcr  and  Dahmer.  1905.)  (Kttster  and  WUrfel,  1904-05.) 

log  cc  Sat  Sol.       Mol.  %  OHtBi*  Gms.  per  100  cc.  Sat.  Sol.        Mol.  %  aHiBn 

CM^Ck.  inSoluU.  aH4Bn.  aH4CI«.  in  Solute. 

3 

7 

I 

5 

9 


0.484  o  100  2.909  o  100 

0.505  0.044  89.8  2.674  0.696  94 

0.496  0.084  80.7  2.220  2.808  70 

0-477  0.503  59.3  1.769  4.249  49 

0.470  0.721  54.4  1. 271  6.237  24 

0.196  I. 311  11.6  0.675  6.877  9 

o  1. 614              o  o  8.271  o 


Additional  data  for  the  above  system  are  p^ven  by  Thiel  (1903). 
TribrcxBO  BXNZINS,   CABrs.    Solubility,  ^s.  per   100  gms.  at  20-25** : 
In  H^,  0x04;  in  pyridine,  24.3;  in  Aq.  50%  pyridine  ,  2.01.  (Dehn.  1917.) 

SoLcmLJTT  Data,  Determined  by  the  Freezing-point  Method  (sec  foot- 
note, p.  i),  Are  Given  for  the  Following  Mixtures. 

p  Bromochlorobenzene  4-  P  Dichlorobenzene        (Bruni  and  Garni.  1899.) 

+  <'  Bromochlorobenzene    (Hollemanand  Van  der  Linden.  191 1.) 
P  Bromoiodobenzene     4*  P  Diiodobenzene  (Nagomow.  191 1.) 

#    BroOBOnkrobenzene     4-  O  Chloronitrobenzene  (Kremann:  Kremann  and  Ehrlich.  1908.) 
^  -h  P  Bromonitrobenzene  (Holleman  A  de  Bmyn.  1900:  Narbutt.  '05.) 

m  "  +0  "  (Narbutt.  1905) 

-h  It  Chloronitrobenzene  (Hasselblatt.  191 5:  KOster.  1891.) 
**  4*  ifi  lodonitrobenzene     (Hasselblatt.  1913.) 

**  4-  in  Fluoronitrobenzene 

**  4- »« Chloronitrobenzene  (Kremann.  1908.) 

P  "^  P  **    (Kremann.  1908:  Isaac.  191 5;  Kremann  <!c  Ebrlich.  1908.) 


ChloroBlNZEMBS  /ije 

ChloroBINZENE  CHiCl. 

Solubility  op  Chlorobbnzbne  in  Sulphuk. 

"  Synthetic  Method, ' '  see  page  i6. 
(Akxcjew.) 

Grantt  QHjQ  per  loo  Gnuns. 

t**  Sulphur  Ch]ar_Ben- 

Layer. 


90  13  70 

100  18.5  63 

iio  27  53 

116  crit.  temp.  38 

,  CtHiCls.    o  and  III  ChloronitroBENZENE,  CtH4ClN0b. 
Solubility  of  Each  in  Liquid  Carbon  Dioxidb. 

—  (BOdmer.  1905-06.) 


P. 

DichloroDenzene 

. 

0  Chloronitrobenzene. 

m  Chloronitrobenzene. 

*.• 

Cms.  p  aH4Cls 
per  100  Cms. 
Sat.  Solutioa. 

f .    ^ 

Cms.  0  OHaCINOi  per  xoo 
Gms.  Sat.  Solution. 

Gms.  OT  OHiCINOb 
t*.        per  xoo  Gma.  Sat. 
Soltttioo. 

-33 

1.2 

-32 

I 

—    1                   1.8 

—  10 

4.2 

+  S 

7.8 

+  16. S            II. 2 

+10 

II. 4 

7 

16.5-36  quad.  pt. 

7.5  3^-2 quad. pL 

20 

22.7 

8 

58.8 

20            53.2 

22 

34.4 

II 

65.8 

Solubility  of  o,  m  and  p  Chloronitrobenzknes  in  Aniline,  Dbtbr- 
MiNED  by  the  Freezing-point  Method  (see  also  p.  77). 

(Krenuuin,  1907-) 

Gms.  Each  Compound  (Determined  Separately)  per  100  Gms.  Sat.  Sol. 
f.  / • 


0  aH4ClN0i. 

m  OHeClN'Oi. 

—  10        43.19  (=31  Mol.  %) 

21.60  (  =  14  Mol.  %) 
31.67  (-21. s      " 

-   2  5     51-30  (=39        " 

+  10         69.15  (=57        " 

49.29  (=36.5      " 

« 
« 


p  OHiClXOi. 
27.7s  (-18. S  Mol.  %) 
31.67  (-21. s 
38.50  (-27 

Solubility  Data,  Determined  by  the  Freezing-point  Method  (j 
footnote,  p.  i).  Are  Given  for  the  Following  Mixtures: 

Chlorobenzene  +  lodobenzene  (Pascal.  1913-) 

"  -h  Cyanbenzene  " 

'*  -j-  Fluorobenzene  " 

o  Dichlorobenzene  +  P  Dichlorobenzene  (Holleman  and  Van  der  Undai.  xgxxO 

P  I  -i-  p  Diiodobenzene  (Nacomow.  xgix.) 

4-  ^  Chloroiodobenzene  " 

1.2.4  Trichlorobenzene  +  1.2.3  Trichlorobenzene  (Van  dec  Unden,  xgxsJ 

**  4- 1.3.5  "  " 

+     "  "        + 1.2.3  Trichlorobenzene 

a  Hexachlorobfenzene  4-  S  Hexachlorobenzene  '  •• 

p  Chloroiodobenzene  4-  P  Diiodobenzene  (Na^oraow.  1911.) 

o  Chloronitrobenzene  +  p  Chloronitrobenzene  (Holleman  and  de  Bnxyn.  X900.) 

"  4-  "         (Bof^tawlew«ky.  Winogradow  and  Bocolobow.  X906.) 

'*  4-  Fonnic  acid  (Bruni  and  Berti.  1900.) 

m  '*  f  m  Iixlonitrobenzene    (Haaaelblatt.  1913.) 

••  4- '«  Fluoronitrobenzene  " 

"  -H  Naphthalene  (Kremann  and  Rodenis,  X906.) 

p  **  -+-  Diphenylamine  (Tinkler.  1913.) 

4-  Naphthalene  (Kremann  and  Rodenis.  X906.) 

o  I<KJonitrol>enzene  4-  p  lodonitrobenzene         (Hollenian.  1913.) 

m  Benzenedisulfoncchioride4-pBenzenedisulfonechloride.  (HoUeniaiiaadPoaak»t9ia> 


131 


NitroBINZINIS 


Mutual  Solubilitt  of  Nitrobbnzbnb  and  Water 

(Campetti  and  Del  GroMo.  1913:  Davis.  1916.) 


r. 

Gna.  CcHsNOi  per  100  Cms. 

f. 

Cms.  CANOi  per  100  Cms. 

UfiUyrt.    C«U»NO,  Layer. 

HiOUyer. 

CANO,  Uyer. 

30 

0.19             99.76 

180 

4.2 

93-7 

40 

0.3             99-6 

200 

7.2 

91 

60 

0.4            99  3 

220 

II. 8 

87 

So 

0.8            99 

230 

15.8 

83 

100 

I                98.7 

240 

23 

72 

120 

1.3            98.2 

241 

26 

67 

140 

1.9            97.2 

242 

.      32 

58 

160 

2.8            95-8 

244. S 

cnt.  t.      so. 

I 

Data  for  the  solubility  of  nitrobenzene  in  hexane,  diisoamyldecane  and  Ameri- 
on  petroleum  at  presBures  up  to  3000  atmospheres,  are  given  by  Kohnstamm  and 

(1913)- 


SoLUBOxnr  of  o,  m  and  p  Nitrobenzene  in  Water  and  in  Pyridine. 

(Dehn.  1917-) 


r. 


Cms.  Each  Compound  Separately  ner  100  Cms.  Solvent. 

/ * s 

0  Nitrobenxene.     m  Nitrobenzene.        p  Nitrobenzene. 

0.21+  2.14+  1.32+ 

1 73  two  layers  formed       85.3 

260  394  53 . 2 


Water  20-25 

50%  Aq.  Pyridine       20-25 
Pyridine  20-25 

SoLUBnjTT  Data,  Determined  by  the  Freezing-point  Method  (see  foot- 
Doce,  pu  i).  Are  Given  for  Mr^TUREs  of  Nitrobenzene  and  Each  of  the 
Following  Compounds: 

Ethyl  Ether  (Tnkalotos  and  Guye.  1910.)  Mercuric  Bromide  (Mascarell  and  Ascoli.  1907 •) 

(Timmennans,  1907. 191 X.)     Mercuric  Chloride  "  " 

+  Rcsordlie  Cnminermans.  1907.)  Nitrosobenzene  (Jaeger  and  van  Kregten.  19 1 2.) 

1.X910. 1911.)    Phenol  (Dahms.  1895.) 

Diethyldiacetyltartrate  (Scfaeuer.  1910.)  Ethylene  Bromide 

Menthol  Naphthalene  (Kiemann,  '04;  Kumakov .  H  al.  15.) 

DiSitroBBHaUHl  (m)   C«H4(N0,),. 

Solubility  in  Benzene,  Brom  Benzene  and  in  Chloroform. 

•*  Synthetic  Method." 


(Schrdder) 

»•. 

Cn.  &IU(XC>^  per  toe 

Gms.  C«H4(NO,)s  per 
%•.              100  Gms.  Sol.  in: 

CA 

CiH»Br     CHCU 

fcsH. 

C«HftBr 

CHCU. 

IS 

17  5 

...       22. 2 

40     52. C 

>      380 

42  0 

20 

36.0 

18.5      25  0 

50      62.5 

47  5 

52s 

25 

33  0 

23.7      290 

60     71 .0 

>    57  0 

65  0 

30 

40  0 

28.7      330 

•    •                 •    •    • 

•  •  • 

•    •    • 

SoLusiuiT  or  m  DnmsoBBNZBNB  m  Sevbsal  Ai^cobols  ard  Acids 

(Timoleiew.  1894) 

Gms.  m  aH4(N0i)fl 

Solvent. 

Gms.  M  UB4(N0i)t 

SohicBt. 

r. 

per  100  Gmt. 

f. 

per  xoo  Gms. 

Sat.  Sol.        Sohrentl 

Sat.  Sol.      Solvent. 

CH/)H 

13.8 

5.38           5-65 

CHjCOOH 

^S'S 

15.7            18.6 

QHtOH 

13.8 

2.83            2.92 

(( 

23 

17.8          21.6 

C«HOH 

13-8 

2                    2 

CH»COOH 

13s 

12                 13.6 

CJItOH 

73 

43-6        77.3 

(( 

iS-5 

12.9         14  8 

HCOOH 

13. S 

9              9-9 

(( 

23 

13-45       15-5 

HCOOH 

15s 

9.6        10.5 

CHjCOOH 

135 

7.3          8-3 

CHjCOOH 

135 

15.2       17.9 

« 

15.5 

8.2          8.9 

100  gms.  95  %formicicid  dissolve  1 1.89  gms.  m  dinitrobenzeneat  20.8^  (Aschan.'ij). 
too  gms.  pyridine  dissolve  106.3  E<ns.  m  dinitrobenzene  at  20*^-25°.  (Dehn.  191 7.) 
loogms.  50%  aq.  pyridine  dissolve  45.5  gms.  m  dinitrobenzene  at  20*~25^  ** 
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>Bta  for  the  solubility  of  benzil  in  aqueous  ethyl  alcohol  are  given  by  Tim- 
nnans  (1907)  and  by  Kendall  and  Gibbons  (191^).  Data  for  aqueous  solu- 
H  d  benzil  and  phenol,  for  benzil  and  succinic  acid  nitrile  and  for  benzil  and 
sdiyl  amine  are  given  by  Timmermans  (1907). 

SoLUBiUTT  Data,  Determined  by  the  Freezing-point  Method  (see 
footnote,  p.  i).  ARE  Given  for  the  Following  Mixtures: 

Benzil  +  Dibenzyl  (Vanstone,  1913.) 
••      -f  Azobenzene  " 

"      +  StUbene 
"      -I-  Hydrobenzoin  " 

"       -{-  Benzoin  (Beunth,  1912-13;  Vanstone,  1909.) 

"       +  Benzoic  acid         (Kendall  and  Gibbons,  I9i5-) 


(Petroleum)  C,H„C.Hu. 

100  parts  of  alcohol  dissolve  about  i6  parts  benzine  of  0.638—' 
S60  Sp.  Gr.,  at  25**. 

nnoio  AOXD   c.h.cooh. 

Solubility  in  Water. 

(Boozvoin  —  Ann.  chim.  phys.  [5]  z&  i7i«  *7^') 


fc*. 

Gfams.  CACOOH 
per  100  Gms. 

f. 

Grams.  CACOOH 
per  100  Gms. 

Water.           Solutioa.' 

Water.           Sdutioa. 

0 

0.170           0.170 

40 

oSSS        0.551 

10 

0.210           0-209 

SO 

0.77s      0.768 

20 

0.290           0.289 

60 

1.15s       I  142 

as 

0345        0-343 

80 

2.715      2.643 

30 

0.410           0.408 

100 

5-875        5-549 

100  crams  saturated  aqueous  solution  contain  0.25  gm.  C«H&CC)OH  at  15°; 
ajp6  sram  at  25*";   0.353  gram  at  26.4';   0.667  gram  at  45**;    5.875  gms.  at 

(IM.il^;  Moves  and  Chapin,  1808;  Greenish  and  Smith,  190^;  Ho£Fman  and  Langbeck,  1905;  Lums- 
^19»S;  Phiup.  1905;  lee  abo  Alezejew,  1886;  Ost,  1878;  Vaubel,  1895;  Freundlich  and  Seal,  1913.) 

SoLUBfLmr  OF  Mixtures  of  Liquid  Benzoic  Acid  and  Water. 

(Akxejew.) 

Dttcnninadoos  by  "Synthetic  Method,"  see],Note,  p.  16.    Figures  read  from 

^.    Gas.  C^HgCOOH  per  100  Gms.  Gms.  CACOOH  per  100  Gms. 

*'•  *  ^  t*.  . * ^ 

Aq.  Layer.    Bnaanic  Ac.  Layer.  Aq.  Layer.  Benzoic  Ac.  Layer. 

70      6  83  100  12.0  69.0 

^      7  5  79-5  iio  iS-o  590 

90      S. 5  76  1x6  (crit.  temp.)    35 

Solubility  of  Benzoic  Acid  in  Aqueous  Solutions  of: 

(Hoffman  and  Langbeck.) 

Potassium  Chloride  at  25®.  Potassium  Nitrate  at  25®. 

££  Di«ohed  C.H.COOH.  ^;  ^^         Dissolved  C,H»COOH. 

lof*      l£.        MoLCooc      Wt.  per  cent.  ^^        ^^       Mol.Conc.       Wt.  per  cent. 

0.02        1.49     5.0254-IO-*       0.339  0.02  2.02      5.O326-IO-*     0.340 

^«5      3-73    4-9^1     "        0333          0.05  5.06  5.0421  "  0.341 

o.»     X4-9*    4-7^39     "         0.322          0.20  20.24  5  0297  "  0.340 

^50     37-39    4.363a     '*         0.295          050  5059  4.9400  "  0.334 

1. 00  101.19  4.7646  "  0.322 


BENZOIC  ACID 


134 


Solubility  op  Benzoic  Acid  in  Aqueous  Solution 

(Hoffmann  and  LangbcckO 


Sodium  Chloride. 


Sodium  Nitrate. 


Nof 
mality 


Gnu. 
NaQ 

l£ff. 


Cms.  CtHiCOOH 
per  100  Gmt.  Sd. 


Naa.  liter.  **  »S*.         »' 45*. 

0.00  000  0.340     0.667 

0.02  I. 17  0339      0.663 

0.05  2. 93        0.335    o<5S4 

0.20  II. 70  0.336  0617 
0.50  29.25  0282  0546 
I  00     58.50      ...    0.449 

Solubility  op  Benzoic  Acid  in  Aqueous  Solutions  o 
Acetate,  Formate,  Butyrate,  and  Salicylate 

(Noycs  and  Chapin  —  Z.  phyak.  diein.  a7t  443*  '98;  Philip  — J.  Ch.  Soc  87*  99 

Grams  C|HiCOOH  per  liter  of  Solution  in: 

-»■ 


Nor- 
mality 
of  Aq. 
NaNOt. 

0.02 
0.05 
0.20 
0.50 
1. 00 


NaNOi 

1.70 

8.51 

17.02 

42 -54 
85.09 


Gb 

aT 

03 

03 

03 

03 
0.2 


Salt  per 

niaCOONa. 

HCOONa. 

C^HTCOONa.C|E 

Uter. 
0 
I 

2 

3 

4 
6 

At  »s°.             At  a6-4*. 

341           3-53 
4.65           4-75 

5  70           5-85 
6.70           6.90 
7  60           7.85 

•  •  •              •  ■  • 

At  as'.         At  t6.4'.' 

3-41        3-53 
4.25        435 
4.75        485 
S-20        5.30 
5.60        5.70 

•  •  •                     •  •  • 

At  •6.4*. 
3   53 
4-50 

S-40 

6.15 
6.90 
8.40 

8 

•  •  •              •  •  • 

•  •  •                     •  •  • 

•    •    • 

Solubility  of  Benzoic  Acid  in  Aqueous  Soluhons  of  Sodiui 
chloracetate.  Sodium  Succinate  and  Potassium  Formate  . 

(PhiUp  and  Gamer.  1909.) 
In  Aq.  (CH,CXX)Na),. 

Gms.  per  Liter  Solution. 


In  Aq.  CHiClCOONa, 

Gms.  per  Liter  Solution. 


CHbCICOONa, 

UHaOOOU. 

0 

3.38 

I -375 

3.684 

3  4^6 

4.026 

0.830 

4  417 

13  710 

4  9^9 

(CHaCOONah.    COlkCOOH. 


In  Aq.  H 

Gms.  per  Lit 
UCOOK. 


4 

5 
6 

9 


38 


087 
112 

564 
005 


o 
1.025 

2.563 
S  124 


o 
1. 182 

2  932 
5.848 

11.730 

The  authors  also  obtained  data  for  the  solubilitv  of  benzoic  add 
9i>lutii>ns  of  sodium  acetate  and  sodium  formate  which  agree  closely 
quoted  in  the  wcvHid  table  abo\x. 

ioocc.qi>*\  ethylakx>holdissol\'e36.i  fl:ms.C*H»COOHat  iS-S^CGreenb 

iix>  vv.  of  a  1,0  n  aqueous  solution  01  aniline  hx-drochloride  dissolvi 

OIUaX>H  at  i5\  '  (S 

Solvbility  of  Benzoic  .\cid  in  Aqi-eous  Solutions  of  Ethyl 

at  25*. 

(Sesdell.  t9o&.  1910 ) 
Gms.  per  too  G«»  Sat.      wt  C 

^S CAOH 

iSohcTBL 


C«IUMI 
ii  S<4\Tot. 


Sji  Or  <^ 

Nftt    Si.>l. 


O 
10 
20 

30 
40 

SO 


I 

0.0S5 

0.07c 

0.050 

0.051 

0.040 


OtlU^H. 
O 

0.04 
10.00 

.\^.S3 
.^0  i;o 

41-50 


o  3t»7 
o.Oo 

1.70 

3  00 
0.10 


Sp.Gr.  of 
Sat.  Sol. 


&ns.  pa 


60 
70 

So 

00 

100 


0.943 
0.940 

0-934 
0.922 

0.908 


CAOH. 

45-72 

49-21 

52.8 

57-6 

63.1 
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H.UBILITY  OF  BENZOIC  AdD  IN  90^  AlCOHOL,  IN  EtHER  AND  IN  CHLOROFORM. 


« 
II 


►%  ALa 

^(Boillgoiil.) 

Gma.  C<H»COOH  per  too  Grams. 
Solvent.  SolutioD. 

90%  Akohol  15  41.62  29.39 

Ether  15  31.35  23.86 

Chlorofonn  35  14-30  12.50 

Solubility  of  Benzoic  Aao  in  Several  Alcohols.    (Timofeiew,  1894.) 

Aki^nL       t»   ^^"'^•^^•H'^^QQ^^P^'oo^^^""-         41    v^  *•  Gms.  C»H>C00H  per  too  Gm«. 

Sat.  SoL        Solvent.  Sat.  Sol.      Solvent. 

Methyl   —18  23.1         30  Propyl  —18         14.5        16.9 

-13  24.3         32.1  *^  -13         15.7        18. 5 

+  3  335  50.4  "  +3  23.1        30 

**  19.2        40.1         67.1  "  19.2        28.2        39.3 

23  41-7  71.5  "  23  29.8  42.3 

Ethyl     —18  20.3  25.4  Isopropyl  21.2  32.7  48.5 

—13  21.2  26.9  Allyl  21.2  25.1  33.4 

+  3  28.8  40.4  Isobutyl  o  15.3  18 

19.2  34.4  52.4  Isoamvl  18  20.2  25.4 

*3  35-9  55-9  Capryllic  21.2  22.7  28.7 

Ethyleneglycol  18  8  8.69 

Adifition^l  Hsifti.  ameing  dosely  with  the  above,  are  given  by  Timofeiew 
V^i^aadBooivoiii  (1878). 

SOLUBIUTY  OF  BENZOIC  AciD  IN  AqUEOUS  SOLUTIONS  OP  DeXTROSE. 

(Hoffman  and  Langbeck.) 

■-*,il     Qm^OBM,  P***^  Crfl.COOH  .t  .s*.         DI»olv>d  CJ.COOH  .t  4^. 

H»-»        ^UU,.  «j.a»c.  Z'^.  Mo-Conc.  jW^,. 

002  3.67  5.0322.10"*  0.34  9.9088.10'"*     0.674 

005  9.00  50403  "  034  9  9328  "  0.669 

OJ04  36.73  5  0303  "  o  34  9  9323  "  o  669 

0533  96  15  5  0321  "  034  looioi  "  0674 

1068  192  .JO  5  0443  "  0341  10. 0369  "  0676 

^^'I't'KUTT  OF  Benzoic  Acm  in  Aoueous  Solutions  of  Urea  and  of  Thio  Urea* 

(Hnpnun  and  Langbeck.) 
NonnaUty  Gma.  CtflgCOOH  Digaolved  at  «s*» 

flfSohilka.  per  liter.  Mol.  Cone.     Wt.  percent! 

{■  Aqowos  Urea  oio       6.01  CO(NHj)j      5.1876.10"*    0350 

"Ajueous  Thio  Urea    0.20     15.23  CSCNHj),       54994   "        0.372 

ejtti  for  tlie  system  benzoic  acid,  succinic  acid  nitrile  and  water  are  given  by 
fi^'^Qeiiiakers,  1898,  and  for  the  system  benzoic  acid,  phenol  and  water  by 
iQaennanns,  1907. 

^OBiLiTT  OF  Benzoic  Acid  in  Benzene  and  Vice  Versa.    (Robff,  1895.) 

'     "ZSS^^sSr        solid  Phaae.  t^  G- CjH.C00H^^  S,,,  pHa,,. 

537         o  CeH  20  8.8      C«H6C00H 

5  I -75  "  30  13 

450         3.9s  "  50  25 

4ao  5  CeHe+CeHsCOOH  70  43  5 

5  5.05           CfHjCOOH  90  64 

7  5.50                    "  no  91.5 

9  5.70                    "  121  100 

II  6  " 

)'oa  Elder  and  Ldwenhamn  (1916)  found  7.76  ems.  GH»CC)OH  per  100  cc.  of  sat. 
««ioo  in  benzene  at  25**,  and  7.76  gms.  CJijCOOH  +  2.50  gms.  C«H40HCCX)H 
'per  100  cc  ol  benzene  solution  saturated  with  both  adds. 
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Solubility  of  Benzoic  Aao  in  Organic  Solvents. 


Sdvent. 

Aq.  75%  Acetic  Add 
Benzene 

Carbon  Disulfide 
Carbon  Tetrachloride 

If 

Chloroform 
Ethyl  Ether 
Glycerol 
Ligroin 

Petroleum  Ether  t 
Pentachlor  Ethane 
Tetrachlor  Ethane 
Tetrachlor  Ethylene 
Trichlor  Ethylene 


(I 


Dichlor  Ethylene 


V. 

14-16 
14-16 
14-16 
14-16 

25 

26 
25 

14-16 
15-16 
14-16 

26 

25 
25 
25 
25 
15 

IS 


Gms. 

C«HiCOOH 

per  100  cc  Sat. 

Sd. 

10.9a 

7.04 
4.24 

4.50 
6.70  (2) 

6.58  (3) 

18.03  (2) 

39.80  (l) 

9.07*(4) 

0.72  (i) 

0.98  (3) 
10.92  (2) 

1517  (2) 

8.06  (2) 

13.62  (2) 

6.44*(5) 
9.67*(5) 


Solvent. 

Amy!  Alcohol 

Amyl  Acetate 

Alcohol  (Abs.) 

Benzene 

Chloroform 

Carbon  Tetrachloride  35 

Carbon  Disulfide 

Cumene 

Ethyl  Ether  (Abs.) 

Ligraiii 

Naphtha 

Nitrobenzene 

Toluene 

Spts.  Turpentine 

Water 

Xylene 


f. 

Sat.     i 

Solotioii.^ 

25 

o^7S     ; 

25 

0.912 

25 

0.908     . 

25 

0.897 

25 

1^56 

25 

1.564 

25 

1.282 

25 

0.906 

25 

•  • .      * 

25 

0.720 

25 

0.730 

25 

1.225 

25 

0.884 

25 

0.859 

25 

I 

25 

0.877 

•  Gms.  QHiCOOH  per  xoo  gms.  sat.  soL 


t  (B.  pL  30-701) 


(x)  Bornwaterand  HoUeman(i9x>):  (>)  Hers  and  Rsthmann  (1913);  (3)  de  Jong  (1909); 
dowski  (1907);  (5)  Wester  and  Bruins  (1914);  (6)  Seidell  (1910). 

One  liter  sat.  sol.  of  benzoic  acid  in  ethyl  acetate  contains  8  gms.  a 
37.7  gms.  at  21.5*  and  95.7  gms.  at  75®.  (U 

Solubility  of  Benzoic  Acm  in  Mixtures  of  Organic  Solvbmts  ^ 

(Harden  and  Dofvcr,  19x6.) 

Mixtures  of  Ether  Mixtun 

Hh  Chloroform.  + 


100  38.4 

90  34 

80  30.1 

70  26.6 

60  23.2 

50  20. S 

40  1S.6 

30  16.8 

20  15.6 

10  15.2 

o  15.0 


f^CAin 
Sohrei^ 


100 

90 
80 

70 

60 

SO 
40 

30 

20 

10 

O 


of  Acetone 
Azene. 

Mixtures  of  Etli 
tate  +  Bern 

Gms.C«HiCOOH 

per  xoo  Gms. 

SohrenL 

%a&m 

Gmt.< 

1^ 

II. 6 

100 

18.3 
24.1 

90 
80 

31 

335 

70 
60 

37 

SO 

42.2 

40 

47 

30 

49 

20 

51.3 

10 

SS'^ 

0 

A 

aad  skodU  be  %(CAha  m  SoIvcdL 


Solvbiuty  Data.  Detsrminbd  bt  the  Freezing-foint  Method  (see  I 
p.  O.  ARE  Given  for  Mixti'res  of  Benzoic  Acid  and  Each  of  t 

LOWING  COMI^H'Nli*: 


#  Cbkvx^bcQioic  AcU 


^  ««  «« 

ai  Nitiobmuoic  Acid  v 


vBk>ctt«al«r  aai 


IHpcrooal 


(KcMkB  and  Gibbo 
(Baafcor.  1914O  ' 
SilK>-)ic  Acid  Oaccer.  1907.) 
ia»l\BKc«aait^x5>  Succiiuc  Add Nitifle (ScfacMnal 
Beniil  \k«ttiaS  aski  Gtb^«»k  t»i^^    Sulturic  Add    (EcMkn  and  C^ipe 

Oun(>hK.>c  O^^ttf^Miu.  i^i».^  #  Tohiic  Add  (CcwUL  1914^ 

C^mnAmW  .Vcid         vK*c\w«  i5xv  k<«aisfiL  k»(4>  #  Toluidiike      (Bnkov.  1913.) 

l>iRMtK>'^^>^>n<'        vK«<fc«JuL  wtt.)  f         ^  (BteAor.  1913:  V« 
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>TmiBunoN  OP  Benzoic  Acid  Between  Water  and  Benzene: 
>•.  At20*.  At  25*.  At  40*. 

.  1897-)  (Ncrast,  1891.)  (Fanner.  1903)  (Ilendrixon,  1897) 

Gi».  OaCOOH  Cms.  OmCOOH  per  100  cc.        G*"*  aftCOOH  per 


per  xoo  oc  ^^  100  cc. 


cab  H^.  C«H«.  HiO  Layer.  C«Uc  HiO  Cai* 

Lagrer.  Layer.        Layer.         ^  Layer.         Layer.        Layer. 

0.0725  0.0163  0053s  0.2002  (0.188s*)      3-335       0.0238  0.0714 

0.2363  0.0244  0.099  0.2012  ro.1891*)       3.329       0.0404  0.1637 

0.4422  0.0452  0.273  0.2020  (0.1902*)      3.319       0.0837  0.5740 

1.0889  0.0788  0.737  0.1155  1.0269 

2.0272  0.1500  2.42  0.1715  2.1420 

2.7426       0.2890     9.70  0.2313     3.9167 

*  «  amoniMd. 

sTUBunoN  OP  Benzoic  Acm  Between  Benzene  and  Aqueous 
Potassium  Benzoate  Solutions  at  25^. 

(Farmer,  1903.) 

i*-       Gm.  Mob.  OHtCOOH  per  Uter.        Gn».  C4H.COOK  Qms.  OHiCOOH  per  Uter. 

KpKT     .  per  Liter  Aq.         » . 

.  SdL         Aq.  Layer.  KMU  Layer.  Sol.  Aq.  Layer.        C«H«  Layer. 

93        0.01587        0.2776  1. 341         1.937  33-88 

8         o. 01 597        0.2768  4.03s        1.950  33.79 

7         0.01603        0.2762  6.774        1.956  33.71 

Distribution  of  Benzoic  Acid  Between: 

ifater and  Chkirofonn.  (HeDdrizoa.  1897)         Water  and  CCI4.    (SeideO,  x9ioa.) 
At  lo*.  At  40*.  At  25**. 

aCOpH  per  loo  cc.  Gm«.  CtfliCOOH  per  100  cc.  Cms.  C^HtCOOH  per  100  cc. 

9«.        C«Hs  Layer.  HsO  Layer.        Cai*  Uyer.  HiO  Layer.        CCU  Uyer. 

108  0.0915  0.0258  0.0880  0.134  0.830 

169  O.I518  0.0432  0.2059  0.291  4.41 

W  0.2170  0.0885  0.6961 

)$7   2.0930     0.1553    2.0435 

oocfident  of  distribution  of  benzoic  acid  between  olive  oil  and  water  at 
livca  by  Boeseken  and  Waterman  (191 1)  as  12.6. 

KIZOIC  ACID  {o)  C«H«.NH,.COOH. 

Squwutt  of  o  Aminobenzoic  Acid  in  Water.    (Lunden.  1905-06.) 

•  Sp.  Gr.     Cma.  ONiNHiCOOHCo)  x.  Sp.  Gr.       ^  „  vwS^nnti^  \ 

at:SoL       per  100  cc.  Sat.  Sol.  **  Sit.  Sol.      ^f^'^^^^f^^A 

per  100  cc.  oai.  aoi. 

0.999  0519  34  9        0.998  0.731 

X         ...  0.540  35  0.997  0.744 

X         ...  0.570  39.8        0.997  0.889 

KUTT  OP  Aminobenzoic  Acid  in  Aqueous  Salt  Solutions  at  25^ 

(Lunden,  x9os-oiS.) 
Gms  Gns. 

Jtojrsdt  ^i^    OIIJ«faa)0H(.)  NormaUtyof  Sp^Gr.         C^N^ 

"■■^  Sohitioo.       Si^SoliiM.  Solution.  Solution.       per  iqp  cc 


Sat.  Sol. 
155  0.501 
083    0.544 

033  o . 549 

221  0.541 

114  0.559 

068  0.556 

tthor  abo  sives  additional  data  for  aqueous  salt  solutions  at  28.  i^ 
iooal  data  Tor  the  solubility  of  aminobenzoic  acid  in  aqueous  salt  solu- 
i  fiven  by  Euler  (1916). 


§Ba(NQi),     1.080       0.634      2.633  KNO,  i 

"  1.052        0.603      1.372      "  I 

"  1.037        0.585      0.598      "  I 

1. 018        0.555      1.853  KI  I 

"  I. 015        0.549      0.946  "  I 

0.560  "  I 
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AminoBEMZOIC  ACID  aH4.NHt.COOH  (m). 

Solubility  in  Water  and  in  other  Solybnts* 

(da  Coninck-vCoinpt.  rend.  ix6»  758.  '93O 

In  Organic  Solvents. 

Solvent.  t*. 


In  Water. 

Cms. 

t\ 

CA-NHs.COOH(m) 

per  100  cc.  H«0. 

0 

043 

10 

O.S2 

20 

067 

30 

087 

40 

IIS 

so 

I. so 

60 

2. IS 

70 

315 

Ethyl  Alcohol  (9s  %)  12.5 

Methyl  Alcohol  (pure)  10.5 

Acetone  xx  .3 

Methyl  Iodide  xo.o 

Ethyl  Iodide  0.0 

Chloroform  ta  .0 

Bromoform  8.0 


Mutual  Solubility  of  Aminobenzoic  Acids  and  Water  at  High  Tsmft 
TUREs,  Determined  by  the  Synthetic  Method. 


C.H«jraa£0(»Viri 
per  100  cc 

2.92 

4  OS 
6.22 
0.04 
0.02 
0.07 


Mixtures  of  0  Acid 

Mixtures  of  m  Add 

Mixtures  of  p  add  asi 
HiO. 

and  HsO. 

and  H^. 

foC 

Cms.  •  Acid  per 

foC 

Gms.  M  Add  per 

t*oC         Gint.#AcU9i 

Melting. 

xoo  Gms.  Mixtuqe. 

MelUng. 

100  Gmt.  Mixtuxe. 

Meitii«.     xooGa».llhM 

83.6 

4.8 

66  crit. 

.  sol.  temp. 

47  crit.  soL  tanp. 

9S.8 

9.9 

77.8 

4.6 

82.2           s 

IOI.4 

18. s 

90 

S.8 

90              7.1 

103.4 

30.6 

100 

9-7 

100             15.8 

104.4 

38 

110 

20.2 

los             22 

los 

49-4 

120 

SI-2 

no             32.3 

105.6 

S9  4 

130 

73-7 

116             si-^ 

107.8 

69.7 

140 

83.7 

120             62 

112 

80 

ISO 

90.7 

130             77 

116. 2 

87.2 

160 

9S.8 

ISO             91-^ 

12S.4 

95 

170 

99.2 

170             98 

144.6 

100 

174 -4 

100 

186            100 

t*  Heading,  for  critical  saturation  and  for  separating,  also  given  in  the  cut  d  tv 
o  acid. 

IXita  for  the  distribution  of  0  aminobenzoic  add  between  water  and  beo*^ 
at  ^5**  are  giN'en  by  Farmer  and  Warth  (1904). 


AminonitroBXNZOIC  ACIDS  C«H,.NOi.NH,.COOH  o.mznAp. 

SoLVBiurv  OF  the  Three  Isomeric  Aminonitrobsnzoic  Acids: 


r. 


In  Ether. 

Gna.  CaUXvVNH^COOH  per 
IOC  CC-  Ether. 

*■ 


In  Ethyl  Alcohol  (90%)* 

GoM.  aHaNO»J^&.COO0  ^ 


» I 


s-s 


10.^4 
10.05  ^o.S'^ 


r. 


Meca. 
1.70 

I. Si 


Onhow 


xoooc  Alcohol. 

Jkm 


6.41 

S.2I 


3  8.13 

9.6      10.70 


1.79 
2.20 


9-^ 


r. 

7 


SoLVBiLiTY  IV  Water  of  the  Three  Isomeric: 

<VAabd.  1S95 ) 

Aminv^^heniv^  Suli>hv>nic  Adds.  Amino  Phenols. 

G.  CJL  XW^J!V\H  w^  vco  G.  A.;  5v^  a  C«Hi(OH).N&  per  rx>  a  A«.  $0^ 


I. CO 


1.^:0 


0.50^  \,6*^ 


r 

Orthok 
17 


2.6  (20*)  I-X 
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I,  Chlor  and  lodoBINZOIC  ACIDS. 

Solubility  in  Water  at  25^     (Paul.  1894;  LOwenhera.  1898;  Vaubei.  iSqs^ 


CooBpaaad. 

rombenzoic  Add 
rombenzoic  Add 
rombenzcHC  Add 
bkyrbenzcHC  Add 
idobenzoic  Add 
idobenzoic  Add 
idobenzoic  Add 


Fonnula. 

CJIiBr.COOH  (ortho) 
C(H«Br.COOH  (meta) 
C6H«Br.C00H  (para) 
CJI«C1.C00H  (ortho) 
QH«I.COOH  (ortho) 
QH4I.COOH    (meta) 


Grams. 

Gxam  Mol. 

1.856 

0.00924 

0.402 

0.00200 

0.056 

0.00028 

2.087 

0.01333 

0.952 

0.00384 

O.I16 

0.00047 

0.027 

(Koopal.  19x2.) 

u 


<i 


« 


u 


C«H4l.CCX)H    (para) 
The  fdlowing  results  at  28^    (Sieger,  1913.) 
hlorobenzoic  add    C«H4C1C00H  (ortho)        2.25 

(meta)         0.45 
(para)         0.093 

rCAL  SOLUBILITT  OF  BrOMO  AND  ChLOROBENZOIC  AcIDS  AND  WaTER  AT  HiGH 
OCPERATVRES,  DbTESIUNED  by  Synthetic  Method.  /Flasdmer  and  Rankin.  1910.) 

Sromobenzoic        o  Chlorobenzoic  m  Chlorobenzoic       p  Chlorobenzoic 

rid -h  Water.  Add  +  Water.  Add  +  Water. ,        Add  +  Water. 

^      («Bs.  Add  M  ^  (knt.  Add  a*   #  Gnu.  Add       ao   {       Gms.  Add 

PtrxoaGn*     „^,,_        ^^^S^      Melting.       '^l^^  ^f"' Mdting.  PTi,~  Gm.- 


^(CaLtoL 


80 

90 
196 

no 

310 
320 
340 

»S4 


3 
6 


2 
5 


f  of 
Mdtii*. 

)  100.8 
102.7 
104 


\  ss 

10 
20 


10 

27 
61 
80 

88.3 

96.9 

100 


I26.2(crit.t.)34.9 
104  76 

no  85.3 

120  92 

130  96.5 

139 . s        100 


123 

123.8 

I42.8(crit.t.)34 


123.8 

125 
130 
140 

ISO 
156 


Mixture. 
4.2 

18.9 

3 
8 

S 

S 
2 

S 


75 
81 

87 

93 

97 
100 


Mixture. 
l67(crit.t.) 


162 
170 
180 

183 
184 

187 

200 

220 

240 


3 

S-4 
10 

US 

21. s 

47 

79S 
92 

100 


SotcnLirr  of  Orthochlorobenzoic  Acid  in  Aq.  Solutions  of  Sodium  Acs* 
un,SoDiu]f  Formate  and  Potassium  Formate  at  25**.  (Philip  and  (earner.  1909.) 


>  Aq.  CtUCOONa.. 
GoM  per  liter. 

^•^         3S99 
2  4&4  6. 181 

5027  15.60 

1007  18.27 


In  Aq.  HCOONa. 

Grams  oer  Liter. 


HCXX)Na. 
0.843 

2.102 

4.196 
8.410 


C4H4CICOOH. 
3.381 
5.258 

7.637 
11.02 


In  Aq.  HCOOK. 

Grams  per  Liter. 

ScookT 


O 
1.025 

2.563 
5.124 


oHicicooa. 
2.128 

3.396 

5.226 

7.543 


SocwLiTT  OF  Chlorobenzoic  Acids  in  Several  Solvents  at  14-16**. 

(Bomwater  and  Hoileman.  191 2.) 


oOIyCBL> 

ligroin 

Carbon  Tetrachloride 

Benzene 

Carbon  Disulfide 

75%  Aq.  Acetic  Add 

%1  Ether 

Acetone 

Ethyl  Acetate 


Gms.  per  100  cc.  Sat.  Solution. 


e  CAaC(X)H. 
0.07 

0.58 

0.92 

0.52 

6.22 

16.96 

28.42 

13.20 


OHiaCOOH. 

0.084 
0.48 
0.66 
0.62 

•    •    • 

14 


p  QHiClCOOH. 

trace 

0.04 

0.017 

0.016 

0.32 

1.72 

2.58 
1.64 


^[[*eim(5.point  data  are  given  by  Bomwater  and  Hoileman  (19 12)  for  mix- 
'*^  ^o^m  and  p  chlorobenzoic  adds. 
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FluoroBXNZOIC  ACIDS  CtPIiFCOOH. 

100  cc.  aqueous  solution  saturated  at  32 **  contain  0.882  gm.  o  CtH^F.COQH. 

«Y  "      0.308  "    m 

a  a  i«  «i  II  Q  jQ^     II       p  «« 

(Slothomicr,  1914) 

lodoBXNZOIC  ACID  p  aH«ICOOH. 

Mutual  Solubility  of  Para  Iodobenzoic  Acid  and  Water  at  High 

PERATURES   DETERMINED   BY  THE  SYNTHETIC  MbTHOD. 

(Flaachner  and  Rankin,  19x0.) 

t*  of         Cms.  Add  per  t*  of         Gm*.  Add  ps 

Melting,  zoo  Cms.  Mixtute.       M^Hwi^    100  ~ 

207  22  230 

210  41  240 

2IS  63.5  269 

220  77  270 


fof 
Melting. 

17s  crit.  sol.  t. 

178 
190 
200 


Cms.  Acid  per 
100  Gms.  Mixtuze. 


3 

5-8 

10 


87.4 
92.7 

98.x 

ICO 


p  lodo  Bromo  and  ChloroBXNZOIC  ACID  Methyl  Esters. 

Freezing-point  Data  (Solubility,  see  footnote,  p.  i)  are  givbn 

Following  Mixtures. 

(Jaeger,  1906.) 

p  Chlorobenzoic  methyl  ester  +  p  Bromobenzoic  methyl 

"     -f />  Iodobenzoic 
p  Iodobenzoic  "         "     •\'  p  Bromobenzoic 


II 
II 


«« 


HexahydroBENZOIC  ACID  CHs(CH,.CH,)s.CH.COOH. 

100  gms.  HsO  dissolve  0.201  gm.  of  the  acid  at  15^,  d.  saturated  solution  «  iSi^ 

CLtunsdcB,  zfosJ 

HydroxyBENZOIC  ACIDS  m  and  p  {0  ^  Salicylic  Add,  see  p.  588). 


Solubility  of  Meta  and  Para  Hydroxybsnzoic  Acids  in  Watbb. 

Benzene,  Etc. 

(Walker  and  Wood,  1898.) 


In  Water. 

Cms.  C«H«.OH.COOH 
per  too  Gms.  HsO. 


In  Benzene. 

Gms.  CaH4.OH.COOH 
per  100  Gma.CsH«. 


i^leU. 

Para. 

10 

055 

0.25 

20 

25 

090 
1.08 

0.50 
0.65 

30 

35 

1-34 
1.64 

0.81 
1. 01 

40 

2.10 

1.24 

SO 
60 

3.10 

•  •  • 

2.12 

•  . . 

80 

•  •  • 

In  Acetone. 

... 

t\ 

G.  C6H4.OH.COOH 
per  100  cc.  Sol. 

^eta. 

Para/ 

•  • . 

0.0018 

0.008 

0.0027 

o.oio 

0.003s 

0.012 

00045 

0.015 

0.0060 

0.017 

0.008a 

0028 

0 .016a 

0.047 

o.oa8 

•    •    • 

0.066 

In  Ether. 

G.  CAX>HX:OOH 

per  100  oc.  Sol. 

23 


Meta. 
26.0 


Paza. 
22.7 


17 


9-73        9-43 


11 
II 
«i 


41 


«« 


<« 


It 


100  gms.  sat,  sol.  in  HiO  contain  0.7   gm.  m  acid  at  15®  and  4  gms.  at  fioP.. 
«i  II     ««     ««    ««         41       o  44  "    ^    **     "  "208"      ••  ^ 

CH,OH"     53.58  "    m    "     "    " 

"        "    236.22   "     p     "      "    "  CSa^otnMW^ 

95%  formic  acid  dissolve  2.37  gms.  m  acid  at  20.8^  (Atchu,  x9ts4 
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McTUAL  Solubility  op  Meta  and  Para  Oxybbnzoic  Acids  and  Water  and 
Pakambthoxybenzoic  Acid  and  Water  at  High  Temperatures,  De- 
BY  THE  Synthetic  Method. 


Mctai  OKybenzok  Acid 

GflH.  Add  per 


rof 


(Flaachner  and  Rankin,  1910.) 
Para  Oxybenzoic  Acid 
+H,0. 

Cms.  Acid  per 
100  Cms. 


78.2 

99 

90.8 

20 

98 

30 

103.2 

39-8 

108.8 

49 

119. 2 

60 

i3«-4 

70 

143-4 

77-9 

175  6 

90.8 

199.8 

100 

Melting. 

77 
90 
97.4 

104.4 
III. 8 

120 

134 

154.4 
180.6 

213 


Mixture. 
10 

19.8 

29. S 

40.1 

SO 

59-6 
69.2 
80 
90.4 
100 


Para  Methoxyhenzoic 
Acid  +  H,0. 

Gnu.  Add  per' 
100  Gms. 
Mixture. 

crit.  sol.  t. 


fof 
Melting. 


138.2 
140 
142 
144 

I4S 
146 

150 
160 
170 
184 


9 
12 

18 

30 

59-4 

73.3 
89.8 

95-6 
100 


for  t*  of  critical  saturation  obtained  by  cooling  from  t^  of  melting, 
also  i^rven  by  the  authors. 

Coefficients  d  distribution  of  oxybenzoic  acids  between  water  and  olive  oil 
givcii  by  Boeseken  and  Waterman  (191 1)  as  follows:]^  oxybenzoic  acid, 
Ai6;  fls  oocybenzoic  acid,  04;  24  dioxybenzoic  acid,  i.o;  2.5  dioxybenzoic  acid, 
C^3;  34  dioKybeiixoic  acid,  0.05;  3.4.5  trioxybenzoic  acid  0.025. 

ACIDS  CfHiCOOH.CHa.    o,  m,  and  p. 
Solubility  in  Water. 

(Vaubel.  1895)  ' 

Gms.  aH4C00H.CH4  per  1000  Gms.  Sat.  Solution. 


r. 
25 


Ortho 
1. 18 


MeU. 

0.98 


Para. 
0.35 


NkroBIRZOIC  ACIDS  aH4.NO1.COOH.    o,'m,  and  p. 

Solubility  in  Several  Solvents. 

xl94;  ior  nfaabifity  in  HtO.  see  also  Paul;  Vaubel:  Lfiwenherz;  Goldsdimidt,  1898;  Holle- 
1898;  Noyes  and  Sammet,  1903:  Sidgwidc,  1910.) 


^ 

r. 

Gms.  CftH4.NOs.COOH  per  100  cc. 

Solvent. 

SoHcM. 

Ortho. 

Meta. 

Para. 

Water 

IS 

0.625 

0.238 

0.0213 

*A 

20 

0.682  (0.645G.) 

0.315 

0.039 

4* 

25 

0.738(0.7790.) 

0.341 

0.028(0.045) 

M 

30 

0.922  (0.922G.) 

•    •    • 

•    •    • 

44 

35 

1. 141  (1.054) 

0.477 

0.0419 

IfetM  Alcohol 

10 

42.72 

47-34 

9.6 

Ethyl  Aloobol 

10 

28.2 

33.1  (11. 7**) 

0.9 

**       (abs.) 

15 

37- 58* 

47 . 26* 

19.71* 

"  (33VoL%) 

15 

0.64(11.8**) 

0.52 

0.05s 

Acetone 

10 

41-5 

41.5 

4.54 

pfft^r*!* 

10 

0.294 

0.795 

0.017  (12.5**) 

Caftxm  Dinlfide 

10 

0.012 

0.10(8.5*') 

0.007 

Chhitoiutiii 

10 

0.455  ("'') 

5.678 

0.066 

44 

15 

1.06I 

1 

3-4St 
471^ 

0.088 

• 

44 

25 

1. 13 

1 

O.II4 

' 

«4 

35 

1.59 

1 

6.3it 

0.156 

' 

Ether 

10 

21.58 

25.175 

2.26 

L%r9ui 

10 

trace 

0.013 

0 

t  «  Gma.  add  per  xoo  gms.  solvent. 
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Solubility  of  Ortho  Nitrobbnzoic  Acid  in  Water.  (Nogws  and  Sumi 

aHiNOiCOOH  o  per  Liter  Sd.  _  OHtNOkCOOH  •  per 


10 

IS 


f. 


43-3 
51.6 


G 

7 
8 


fdillimols.  Grains. 

26.62  4-645  25 

31.06  5.187  30 

20  36  57  6.106 

Additional  determinations  by  other  investigators,  in  millimols  CcHiNi 
o  per  liter  at  25**,  are:  46.5  (van  Maarseveen,  1898);  44.19  (Paul,  189 
(Holleman,  1898);  43.6  (Kendall,  191 1). 

Solubility  of  Ortho,  Mbta  and  Para  Nitrobbnzoic  Acids  in  \ 
AT  High  Tbmpbraturbs,  Dbterminbd  by  thb  Synthetic  Mbthi 

(Flaschner  and  Rankin,  1910.) 

o  CsH4N0,C00H +H.0.     m  C«H4N0,C00H +H,0.     p  C,H4N0iC001 


fof 
Melting. 

52  crit.  t. 
69 

75 

78 

79 
80 

85 
90 

100 

120 

148 


Gnu.  Acid 

per  xoo  Gms. 

Sat.  Sol. 


s 
9.9 

13  s 

495 
62 

735 
78.6 

94 
100 


f  of.- 


Melting. 


Solutioa* 


Gms.  Acid 

per  100  Gms. 

Sat.  Sol. 


63 

77 

77 

77 

77 

77 

77 

77 

77 
80 

100 

120 

140.4 


2 

4 

4 
4 
4 
4 
4 
4 
4 


90 
100 

105 

107 . 5  crit.  t. 
106 
100 
90 


2 
6 

7 

17 

30 
SO 
58.6 

65.4 

74 
88.5 

96.8 

100 


fof 

Mehing. 

118  crit.  t. 

143 
ISO 

160 

16s 

170 
180 
190 
200 
220 

237 


( 


Data  for  the  solubility  of  mixtures  of  o,  m  and  p  nitrobenzoic  acids  in  ^ 
24.4°  are  given  by  Holleman  (1898). 

Solubility  of  Ortho  Nitrobbnzoic  Acid  in  Aqueous  Solutions  op 
chloric.  Formic,  Malonic  and  Salicylic  Acids  at  25**.    (Kendall,  i 


Solvent. 

HCl 
HCOOH 


Normality 
of  Solvent. 

0.0179 

0.0357 

0.125 

0.250 

0.500 

0.0517 

0.0998 


Gms.  o 

QHiNOiCOOH 

per  Liter  Sat. 

Solution. 

6.146 
5.661 
4.976 

4.997 

4. 752 

7.188 
7.124 


Solvent. 


CH,(COOH)i 


(( 


(( 


(( 


C«H4(0H)C00H 


(( 


U 


Normality  OHJ^ 
of  Solvent,     per 
S 

7 

7 
t 

t 
7 

7 

7 


o 

0.0313 

O.IOOI 

0.2004 
0.0094 
0.0136 
0.0162 


Solubility  of  Ortho  Nitrobbnzoic  Acid  in  Aqubous  Solution! 
Dbxtrose,  Sodium  Chloridb,  and  of  Sodium  Nitratb. 
Original  results  in  molecular  quantities.    (Hoflbun  and  Ungbeck,  x9qs 


in  Dextrose. 


In  NaCl. 


In  NaNO^ 


4 ^  / -»     r" 

O.C«HnO«  G.(o)CoH4N02.COOHG.Naa.  G.(«»)C«H«N0j.C00H  GJJaNO*  G.(<»)CiH«N 
per  100  cc.      per  100  g.  Solvent,    per  100  cc.  per  100  g.  Solvent,   per  100  cc.      per  too  g. 

Solution.         At  as**.      Atl?.        Solution.      At  if,     aTJ?.     Solution.         At  as*. 


0.0 

0.36 

1.80 

950 
20.00 


0.736 
0.736 
0.732 
0.722 
0.703 


1.063 
I  .064 
I  .061 
1. 051 
1.030 


0.II7 
0.195 

0.58s 
2.425 

5  80 


0-743 
0.746 

0.749 
0.688 

0.597 


1. 072 
I  075 
1.070 
0.967 
0.831 


0.170 
0.284 
0.851 
4.255 
8.510 


0.746 

0.754 
0.767 

0.774 

0.748 
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Sqlubilitt  op  Ortho  Nitrobenzoic  Acm  in  Aqueous  Solutions  op 
SoDnm  BuTTSATE,  Acetate,  Formate,  and  Salicylate  at  26.4^ 

(Philip.  X90S.) 

-. ,  -  Mols.         -., 


^DUU  ICBUib 

9  AU    VCllUS  UL 

100 

fti^A. 

GH.NaSdl 

Cms.  Ortho  CACOOH^Oi  per  Liter  of  Solution  in: 

pcrLiier. 

CMCOONa. 

CHiCOONa. 

HCOONa. 

CeH«.OH.COONa. 

0 

7 -85 

7 -85 

785 

7-85 

O-S 

8 -35 

8.50 

8.60 

8  3S 

1.0 

8.90 

9  IS 

9   SO 

8.70 

10. 0 

10. 80 

"S 

9.4 

II. 2 

^^'SS 

^3  5 

II. 0 

12.4 

145 

iS-6 

II. S 

IS  2 

•  •  • 

•  •  • 

•  •  • 

SoLCBiuTT  OP  Ortho  Nitrobenzoic  Acid  in  Several  Alcohols. 

(Tiroofeiew,  1894.) 
GfBa.  Acid  per  100  Gms.  .  ,  . .      Cms  Acid  per  100  Gms 


cam 

u 

CAOH 


U 


»  . 

Sat.  SoL 

Solvent. 

■^                         ooivcni. 

»  . 

Sat.  Sol. 

Solvent. 

0 

36.2 

56.6 

CJItOH 

0 

17-7 

21-5 

22 

52.2 

109. 1 

(( 

22 

31.2 

45-5 

0 

23 -3 

30-4 

(CH,),CH.CHi,OH 

0 

9.6s 

10.7 

22 

42.7 

74-5 

Freeaoff-point  data  for  mixtures  of  o  nitrobenzoic  acid  and  dimethylpyrone  are 
P^  by  Kendall  (1914a). 


Sqlubilitt  of  Meta  Nitrobenzoic  Acid  in  Several  Alcohols. 


cam 


u 

u 


CsHiOH 


r. 

o 

19 

21. 

o 

19 


(Timofeiew,  1894.) 
Gm^  Acid  per  100  Gms. 


Sat.  Sol. 
41.9 
53    7 

S7.I 
33'^ 
42.3 


Solvent. 
72.2 
116 

133    I 
50.6 

73-2 


Solvent. 

CjH»OH 
CJItOH 

(( 
(( 


f. 

21-5 

o 

19 

21. S 


Gms.  Acid  per  100  Gms. 


Sat.  Sol. 

43-9 

24.1 

31 
32.5 


Solvent. 

89.8 
31-8 

45 
48 


SoiCBiLiTT  OP  Meta  Nitrobenzoic  Acid  in  Aqueous  Solutions  of  Sodium 
•toATE,  Sodium  Formate,  Sodium  Monochlor.\cetate  and  Potassium 

fotMATE  AT  25*. 

(Philip  and  Gamer,  1909.) 


'■CHKTOONa. 

In  HCOONa. 

In  CH,ClCOONa. 

In  HCOOK. 

c«i 

»  Liter. 

Gms.  per  Liter. 

Gms. 

per  Liter. 

Gms. 

per  Liter. 

CHr 
COOSt. 

■  C«H4\0i- 
COOH. 

HCtX)Na. 

m  C»H,NOr 
COOH. 

chk:i- 

C(X)Na. 

m  aH4N0»- 
C(X)H. 

HCCX)K. 

,COOH. 

0 

3  424 

0 

3  424 

0 

3  424 

0 

3  424 

1.009 

5  144 

0.843 

4.776 

1.37s 

4.07s 

1.025 

4.742 

2.4^ 

7  932 

2.102 

6.380 

3.426 

4.876 

2.563 

6.446 

5.027 

12.61 

4.196 

8.616 

6.839 

5.861 

5124 

8.551 

10.07 

20.77 

8.410 

11.90 

13-710 

7.264 
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Solubility  op  Para  Nitro  Benzoic  Acid  in  Aqueous  Soli 
OP  Anilin  and  op  Para  Toluidin  at  25**. 

(L6wenhen — Z.  phyak.  Chem.  a&  ^95,  '98.) 

In  Anilin.  In  /^-Toluidin. 


G.  Mob.  per  Liter. 

Gms.  per  liter. 

0.0          0274 
0.91        1.406 
1.82       2.304 
3.64       3.629 
7.29       5.798 

G.  Mob.  j)er  Liter. 

0.0       0.00164 

001  OOIOO 

002  0.0174 

003  0.0245 

Cms.  perl 

0.0       0.00164 

001  0.00841 

002  0.01379 
0.04     0. 02172 
0.08     00347 

CAN^  C 

00          ( 
1 .071     1 
2 . 142     2 

3  "3    4 

1000  cc.  of  sat.  solution  of  pira  nitrobenzoic  acid  in  aqneous  I  normals 
para  nitrobenzoate  contain  0.0046  gm.  mols.  ~  0.768  gm.  pCcH4N0kC(X 
25*.  (Sidswkh 

Solubility  of  Para  Nitrobbnzoic  Acid  in  Several  Alcohols. 


(tnlv^nt 

f. 

18.5 

21 
18.5 

195 

CTimoff 
Gms.  Add  per  lOo  Gms. 

aew,  1894.) 

Solvent. 

CHsOH 
CJItOH 

« 

21 
18.5 

19s 
21 

Gms.  Acid  pern 

CHi^H 
QHsOH 

Sit.  SoL 

3-45 

3-75 

3-25 
3  16 

Solvent.  ' 

357 
390 
3  36 
3  26 

SaLSoL     So 
3-22      3 
2.12        2 
1.85        I 
2.29       2 

DinitroBENZOIC  ACIDS  C«H,(N03)sC00H.    1.3.5  and  1.2.4. 

SOLUBU-ITY  of  3.5   and  of   2.4   DINITROBENZOIC  ACIDS  IN  AqUBOU' 

Solutions  of  Sodium  Acetate  at  25**. 

(Philip  and  Gamer,  1909.) 
Gms.  per  100  cc.  Sat.  Sol.  Gms.  per  100  oc  Sat«  Sd. 

CHiCOONa.         3.5aHs(NOi),COOIL  CHiCOONa.        i^Cdit{NOt)^00( 

o  0.1314  o  0.0572 

0.0976  0.3392  0.0976  0.2056 

0.2428  0.6720  0.2428  0.3434 

0.4846  I. 201  0.4846  0.5023 

0.9718         2. 115  0.9718        0.7440 

Data  for  the  solubility  of  1.3.5  dinitrobenzoic  acid  in  water  and  ai 
solutions  of  KCl,  NaCl,  KNO3  and  NaNOs,  and  for  its  distribution  b 
water  and  benzene  at  25^,  are  given  by  B.  dc  Szyszkowski  (1915). 

Solubility  of  1.3.5  Dinitrobenzoic  Acid  in  Water  at  High  Tempera 

Determined  by  the  Synthetic  Method. 


x»              Gms.  Add  per 
*  '              zoo  Gms.  Sol. 

f. 

Gms.  Add 
zoo  Gms. ! 

123.8  crit.t.      ... 

123 

66.5 

113                        4-4 

"5 

72.7 

120                   9.3 

130 

79-3 

121                              14.5 

140 

85 -7 

122                            40 

150 

89 

Gms.  A 
xooGn 


160  9c 

180  95 

200  99 

206  100 


145  NitroBINZOIC  MOIDS 

SOLVBILItT  OP  NrntOBROMOBBNZOIC  ACIDS  AND  OP  NiTROCHLOROBBNZOIC 

Acms  IN  Watbr  at  25". 

(HoUenmn,  1910.) 

M^»M  Cms.  Add  per  a.;j  Cms.  Add  per 

^«-  i^ccSoT  ^^'^  looccSoL 

C^BdCOOHJ^Qi.Br  1.2.3     0.033        CeHsCOOH.NOjCl  1.2.3     0.047 
C&COOILNQ^B^  1.2.5     o-74i        CfHjCOOH.NOj.Cl  1.2.5    o-Q^? 

HoOeman  alao  gives  data  for  the  solubility  of  various  mixtures  of  the  above 
tiobromo  compounds  and  of  the  two  chloro  compounds  and  uses  the  results  for 
titiBtating  the  quantity  of  each  in  an  unknown  mixture. 


p  oxyBSllZOIG  ACID  aHsOH(NOs)sCOOH. 

SXUBILITT  OP  MiXTURBS  OP   DiNITRO  PaRA  OxYBBNZOIC  AcID  AND  OtHBR 

Compounds  in  Absoluts  Ethyl  Alcohol  at  29.6^. 

(Morgensteni.  19x1.) 

Dinitioj^OxybenBoic  Dinitro  ^  Oxybenzoic       Dinitro  ^  Oxybenzoic 

Add  -I-  Phenanthrrae.  Acid  +  Fluorene.  Acid  +  Retene. 

SoUd 
Phase. 

Add 

4( 
II 
If 
II 
II 

Reteoe 
« 

II 

II 

M 


StSoL 

Cms.  per 

xooGms. 

Cms.  per 

ICO  Gnu. 

^itiliA  V^mmm 

Sol. 

Solid 

Sd. 

Acid. 

Fluorene. 

Phase. 

Add. 

Retene. 

*<M83     0.1333 

Add 

2.0440 

0.1232 

Add 

2.0232 

0 

'0776     0.2796 

u 

2.0823 

0.3484 

II 

2.0484 

0.1236 

M249     0.5267 

it 

2.1045 

0.4824 

II 

2.0933 

0.3446 

^m     1. 031 1 

M 

2.1744 

0.8960 

II 

2.1276 

0.5162 

*^i    I  4310 

*€ 

2.2618 

1.4308 

II 

2 . 2346 

1.0489 

»«7i      6.0092 

1.0490 

3.8618 

Fluorene 

2 . 3034 

1.3634 

««Wi     5.8300 

it 

0.8004 

3  7566 

II 

1.9664 

3  3698 

ofei?     5-6890 

II 

0.5620 

3  6532 

II 

0.7830 

3.0032 

«^M87     5  5619 

II 

0.3900 

3  S8ii 

If 

0.5597 

2.9331 

'^"57     54890 

«< 

0.2113 

3.5024 

II 

0.2740 

2.8466 

*           5378X 

M 

0 

3  41  IS 

II 

0 

2 . 2795 

ttlZOIC  AHHTDBIDE 

(caiiCO),o. 

Freeziitf.point  <lflita  are  given  for  mixtures  of  benzoic  anhydride  and  sulfuric 
^  by  Kendall  and  Carpenter  (1914). 

*WII  (Benzoyl  phenyl  carbinol)  aH4CH(0H)C0aH». 

^^^^•njTT  oi  Benzoin  in  Water,  Pyridine  and  Aqueous  50%  Pyridine 

AT  20-25**. 

(Dehn,  1917.) 

Solvent.  1  ^"**-  B«n«>in  Pf  »<» 

^^^^ '  gms.  Solvent. 

Water  o  03 

Aq.  50  %  Pyridine  6.63 

Pyridine  20.20 

'^Agmsw  95%  formic  acid  dissolve  3.06  gms.  benzoin  at  18.5**.        (Aschui,  19x3.) 
FnBeaog.{Kmit  data  (solubilities,  see  footnote,  p.  i)  are  given  by  Vanstone 
WHt  for  mizture  of  benzoin  and  each  of  the  following  compounds: 
'^ibettyl,  beozylaniline,  benzylidenedniline  and  hydrazobenzene. 


BBNZOPHINONX 
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BENZOPHENONE     (CeH,),CO. 

Solubility  in  Aqubous  Alcohol  and  in  other  Solvbnts. 

(Deniea  —  Compt.  rend.  130^  7a>»  '00;  Bell  —  J.  Phyac  Chem.  g^  550,  '05.) 

In  Aqueous  Alcohol  at  40^. 


Wt.  %     OvoB.  (CsH^sCO 
Alcobol        per  loo  Cms. 
inSohrent.  Solvent.  SoIuUgo. 


(Bell.) 


40 
45 

SO 

55 
60 

65 


5 
8 

II 

16 

28 


1.9 

4.8 

8.3 

9  9 

13 -8 
22.6 


wt.% 

Alcohol 
inSohsat. 

67 -5 

70 

71 
72 

725 
73 


Cms.  (CeHft)iC0 
per  100  Cms. 


Sohrent. 

39 
56 
67 

90 

105 
156 


Sohitiaii. 
28.1 

35-9 
39-2 

47-4 
61.0 


In  Aqueous  Alcohol  and  other  Solvents. 

(DenienO 


Solvent. 


f. 


97%  Ethyl  Alcohol  17 
85  cc.  97%  Alcohol  +  IS  cc.  HjO  17 

80  "                 "       +  20  "  17 

75  "                 "       +  26  "  17 

Methyl  Alcohol  (pure)  9 

«            t(           <(  -^ 

Acetic  Ether  (pure)  9 


Gms. 

(CA)sC0 

per  100  oc. 

Solvent. 


S<Jvent. 


^   (Cia)*CO 
*  *  oer  100  cc. 


13.5    Ethyl  Ether  (rectified)  12.7    nS 


8 


16. 1 


3.8  Benzene 

2 . 2  Xylene 

1.3  Nitro  Benzene 

II  Chloroform  (com.) 

14.3  Bromoform 

19 . 2  Toluene 

66 . 6  Ligrdine 


17 
17.6 

15.8 
16. s 

17.3 
17.2 

14.6 


76.9 
38.4 
58.8 

555 
33  3 
55-5 
6.7 


Carbon  Disulfide 

Determinations  made  by  means  of  the  Pulfrich  refractometer  (Osaka,  ^903*^'' 
gave  39  gms.  benzophenone  per  100  gms.  absolute  ethyl  alcohol  at  20  ,  a^ 
78.6  gms.  benzophenone  per  100  gms.  benzene  at  25^ 


Solubility  of  Benzophenone  in  Aqueous  Solutions  of  Phenol  and  of 
n  Butyric  Acid,  Determined  by  the  Synthetic  Method,  Are  Given 

BY  TiMMERMANS    (1907). 

In  Aq.  71.4%  C«H60H 
(Sat.  t  =  20.6). 

Gms.  (CeH>)tCO 

per  100  Gms. 

Sat.  Sol. 


In  Aq.  36.51%  CHsOH 
(Sat.  t  =  65.3). 


In  Aq.  394%  CHtCOOI^ 
(Sat.  t  -  -2.3). 


fof 
Sat. 


Gms.  (aHi)»CO 

per  100  Gms.  Sat. 

Sol. 


fof 
Sat. 


f.of 
Sat. 


Gms.  (aHi)iOO 
per  100  Cos. 
SatSoL 


75-4 
81. 1 

85.3 

88.1 


0.685 

1.06 
1. 41 
1.67 


26.1 

29 -3 

39-5 

SB'S 
82.6 


0.96 
1.77 
4.06 

7.82 
16.82 


6.1 
18.5 
28.9 

44 
61.6 

7S-2 


0.439 
1. 12 

1. 71 

2.66 

3.92 
5  09 


Solubility  data  for  mixtures  of  benzophenone  and  resorcinol  and  for  benzo- 
phenone and  pyrocatechinol,  determined  by  the  freezing-point  method,  are  given 
by  Freundlich  and  Posnjak  (19 12).  Similar  data  for  mixtures  of  benzophenone 
and  thymol  are  given  by  PawlewsW  (i 893).  Results  for  mixtures  of  benzophenone 
and  sulfuric  acid  are  given  by  Kendall  and  Carpenter  (1914). 


BENZOYL  CHLORIDE,  BENZOYL  tetra  hydro  quinaldine,  d  and  L 

Fusion-point  data  are  given  for  mixtures  of  benzoyl  chloride  and  phenol  b> 
Tsakalotos  and  Guye  (1910),  and  for  mixtures  of  the  d  and  /  forms  of  benzoy! 
tetrahydroquinaldine,  by  Adriani  (1900). 
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KRIYimiNI  HTDBOCHLOBIDE  C«HtCH,.NH,.HCL    ^ 
100  gnu  Hfi  dissolve  50.6  gms.  of  the  compound  at  25^.     (Peddle  and  Ttirner,  1913.) 

DimZTLAmMI  HTDBOCHLOBIDE  (CeHfCHOsNH.HCl. 

100  gms.  Hfi  dissolve  2.17  gms.  of  the  compound  at  25**.    (Peddle  and  Tuner.  1913.) 
100  gms.  chloroform  dissolve  0.37  gm.  of  the  compound  at  25^.    ** 

TriKHZTLAMINX  HTDBOCHLOBmS  (C«HtCHs)tN.HCl. 

loogms.  HsO  dissolve  0.61  gm.  of  the  compound  at  25**.       (Peddle  and  Turner.  19x3) 
100 gms.  chloroform  dissolve  1 1 .41  gms.  of  the  compound  at  25^   " 

DiBHIZTL  C«HtCHs.aHiCHt,  BKNZTLANILINE  CeHiCHs.NHCsH*. 

SauBiLrrv  Data,  Dbtermined  by  the  Frbezing-point  Method  (see 
footnote,  p.  i),  Ars  Given  for  the  Following  Mixtures: 

Dibenzyl+  Stilbene 

+  Benzylphenol 
+  Hydrobenzene 
-l-Tolane 
Benzylaniline  +  Dibenzyl 
+  StUbene 
"  4"  Benzylphenol 

•*  4-  Hydmzobenzene  •* 

+  Tolane 

MtroBIRZTL  CHLOBmS  p  aHfCHNO,.Cl. 

SoLUBiLmr  IN  Several  Solvents  at  25^. 


«< 


41 


41 


(Bruni,  1898:  Pascal  and  Normand,  1903.) 
(Pascal  and  Nonnand,  19x3.) 

M 


M 


M 


41 


M 


JMfUll. 


Gmt.  p  CACH.NOia 
per  100  Gms. 


Solvent. 


(v.  Halban,  1913.) 

Gms.  P  CJIiCHNOfe.a 
per  100  Gms. 


Methyl  Alcohol 
Etkyl  Alcohol 
Pwjpyl  Alcohol 
Amyl  Alcohol 
Butyl  Alcohol 
Acetic  Acid 
Acetone 

Acctophcnonc 
PaiaUdiyde 
Ether 

Acetonitrilc 
^itioincthanc 
« ^^trotolucnc 


Sulvent. 
8.87 

7.10 

S-70 
4.88 

21. S 
18. 1 

107 

63.1 

24.9 

96.6 
68.8 

511 


Sat.  Sol. 
6.63 

S-39 

4.6s 

17-7 

15.3 

517 

38.7 
19.9 

18.8 

49.1 
40.8 

33.8 


Solvent.  Sat.  Sol. 

Nitrobenzene  57.8  36 . 4 

Ethylacetate  57 . 8  36.4 

Ethylbenzoate  43 . 3  30 . 2 

Ethylnitrite  51.2  33 . 9 

Isoamylbromide  12.5  10.4 

Brombenzene  32  24.2 

Chloroform  47 . 6  32.3 

Carbon  Tetrachloride  6 .  05  5 .  69 

Benzylchloride  45 . 3  31.2 

a  Bromnaphthaline  31.7  23 . 4 

nHexane  x.30  1.28 

Isopentane  0.49  0.49 

Benzene  69.7  37.4 


I^Ufor  the  lowering  of  freezing-point  are  given  by  Holleman  (19 14)  for  mixtures 
«  •  and  ^  nitro  benzylchloride. 

DinzTL  HTDRAZnVS  aH,CH,.NH.C«H8CH,NH. 

^^protal  solubilities  of  dibenzylhydrazine  and  cinnamylidene,  determined  by 
the  method  of  lowering  of  the  fr.-pt.  (see  footnote,  p.  i),  are  given  by  Pascal  ('14). 

^^UorommAKHZTUDEia  BENZYLIDENE  NAPHTHAL- 

AVDn  C«H»CH:NCioH7. 

Data  foe  the  Lowering  of  the  Freezing-points  (solubilities,  see  foot- 
note, p.  1)  Are  Given  for  the  Following  Mixtures. 

« CUorooitrobenzylidene  -f- m  Chloronitrobenzylidene     (Holleman.  1914) 

P  "  +m 

P  **  +0  " 

«  Benzylidene  naphthalamine  -f-/9  Benzylidene  naphthalamine  (Pascal  and  Nonnand.  '13.) 

■BTUJUM  ACBTATE  (basic)  Be«0(CH,COO)e. 
ioogms.  chloroform  dissolve  33.3  gms.  Be40(CH|CC)0)s  at  I8^      (Winh.  1914.) 
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BEBTLLIUM  Potassium  FLUORIDE,  etc. 

Solubility  in  Water  and  in  Acetic  Acid  Solutions. 

(Marignar;  Sestini.  1890.) 

Gins.  Anhydr 
Salt.  Focmula.  Solvent.  per  loo  Gins. 

At  ao*. 

Beryllium  potassium  fluoride  BeFt.KF  Water  2.0 

sodium  "       BeFi.NaF  "  1.4 

hydroxide  Be(OH)s  Water  +  CO^  sat.  0.0185  (Be 

phosphate  Bei(PO0i.6HjO  2%  CH|CXX)H     0.055 


i(  ((  ii 


10%         "  0.1725 


BERYLLIUM  HTDROIODS  fie(OH}t. 

Solubility  in  Aqueous  Solutions  op  Sodium  Hydroxi 

(Rubenbauer  —  Z.  anorg.  Chem.  30  334,  ba.) 

Moist  Be(OH),  used,  solutions  shaken  5  hours,  temperatur 
abiy  about  20°. 

liColccular 
Per  ao  cc.  Solution.  Dilution  Gma.  per  too  cc.  Solution. 

Cms.  Na.  Cms.  Be:  ^jj^  NaOH.  Be(OH)|. 

0.3358  00358  1.37  2.917  0.850 

0.6716  0.0882  0.68  5.840  2.094 

0.8725  0.117s  0.53  7.585  2.789 

1.7346  0.2847  0.27  18.310  6.760 

SoLtJBiLiTY  IN  Aqueous  Sodium  Hydroxide  at  Different  Tempeb 

(Haber  and  Oordt.  1904.) 
NonnaUW  of  Gm.  BeO  per  Liter  Sat.  Sol,  at; 

Aq.NaOH.  ^^^o  ^^^^.  ^^o 

0.5  0.060  0.080  0.080 

1  0.170  0.230  0.290 

2  0.570  0.900  1.020 

BERYLLIUM  OXALATE  BeCi04.3H20. 

100  gms.  water  dissolve  63.2  gms.  BeCj04.3HiO  at  25®  (Wi 

'^  cm  oxalic  acid  "  7592  " 
cm  sulfuric  "  "  72.65  " 
1.0 «       "         "  "       52.8      " 

BERYLLIUM  PALMTTATE  and  Salts  of  Other  Fatty  Acids. 
Solubilities  in  Ethyl  and  Methyl  Alcohols  at  25^    (jacobaonandHoin 

Gms.  of  Each  Salt  (Determined  Separately)  per  xoo  Cms.  S 
Solvent.  r  ^ 

Be  Palmitate.         Be  Stearate.  Be  Laurate.  Be  M 

Ethyl  Alcohol  0.004  ...  0.004  o. 

Methyl  Alcohol  0.042  0.040  0.050  o. 

BERYLLIUM  SULFATE  BeSO«.6HsO. 

Solubility  in  Water.     (Levi,  Malvano,  1906.) 

♦  O       fW  '  *«»•    *  *  >  Phase  t®     1*J[  l,J5*™*      '  '  *         1 

'  •  BeSOi.  Water.  Solution.  '"^'  *  *  BeSO«.  Water.  Solution.  ^ 
31  II.18  52.23  34.32  BeS0«.6H,0  95.4  6.44  90.63  47.55  ^ 
50  9.6a     60.67     37.77  "  107.2      5.06      X15.3        53.58 


72.2       7.79     74.94     42.85  "  III         4.55      12^.3        56.19 

81.87     45.01  "  80         6.80 

30       X3«33     43-78     3045     BcS044H,0     91.4     5.9^       97.77      49.42 


77*4      7*13     81.87     45.01  "  80        6.80       84.76     45.87 


40       12.49     46.74    31-85  *•  105        4.93     118.4        54.21 

68        9.42     61.95    38-27  **  ''9       3«9^     i49»3       59*88 

«5        7'65    76.30    43.a8  •• 
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BERYLLIUM  SULFATB 


SouiBunr  or  Beryllium  Sulfate  in  Aqueous  Sulfuric  Acid  at  25"*. 

(Wirth.  X9xa-i3.) 


Gm,Mk 

Gm.BcSOi 

Gnu.  HiSO« 

Gnu.  BeSOi 

pffMoGn. 

per  xooGms. 

Solid  Phaje. 

per  xooGms. 

per  100  Gms. 

Solid  Phase. 

SriwL 

Stt-SoL 

Solvent. 

Sat.  Sol. 

0 

8.212 

BeS04.6H|0 

45-51 

6.628 

BeS04.6H,0 

5-23 

8.429 

50  63 

5.438 

BeS04.4HiO 

9.61 

7-944 

56.59 

3.640 

it 

18.70 

6.603 

63.24 

2.244 

tt 

34 

S  631 

65.24 

2.128 

ti 

40.35 

5-773 

73  64 

2.18s 

tt 

Freeang-poiiit  data  for  mixtures  of  beryllium  sulfate  and  potassium  sulfate  are 
gwtt  by  ornhmann  (1913). 


iBTUniM  MeuVANADATE  Be(VQ,)s4H20. 
100  pns.  HiO  dissolve  0.1  gm.  of  the  salt  at  25^ 

KriOnB  (Trimethyl  glycocoU)  CtHuOiN.HsO. 


(Brinton,  1916.) 


SOLUBIUTT  OF  ANHYDROUS   BbTAINB  IN  WaTER  AND  ALCOHOLS. 

(Stoltxenbetf ,  x9i4*) 
(Fisuxes  read  from  the  author's  curves.) 


If 

F  Gma.  OHuOiN  pel 

r  100  Gnu. 

f. 

Gms. 

C&HiiOiN  per  100  Gms. 

9  • 

^. 

CH^U. 

CiHtOH. 

"h^. 

CHsOH. 

CH.OU. 

-10 

134 

38 

5 

so 

197 

70 

16 

0 

140 

43 

6 

60 

215 

75 

18. s 

+  10 

147 

49 

7 

70 

236 

80 

22 

20 

IS7 

54 

8-5 

80 

259 

•    • 

25 

30 

168 

60 

II 

90 

286 

•    • 

•    •    • 

40 

182 

6S 

13 

100 

328 

«    • 

•    •    • 

BTAD 

B  SALTS. 

S<M.UBnjTY 

OF  Each, 

Separately,  in  Water. 

(StolUenbexg,  1914.) 

Grams  per  100 

1  Grains  HiO. 

r 

CiHaOiN. 

CtHiiOiN. 

OHuOiN. 

OHiiOiN.  CtHuOsN. 

CiHuOiN. 

aHiiOiN. 

ea 

HRr. 

HI. 

H»SOi.HfO. 

HaPOi. 

HMnOi. 

HAuCu. 

-10 

38 

28 

35 

67 

35 

IS 

1.3 

0 

1 

44 

39 

66 

86 

45 

I-7S 

1-5 

+10 

S2 

52 

98 

107 

58 

2S 

2 

20 

60 

6S 

130 

132 

73 

S 

3 

30 

70 

79 

162 

164 

91 

9 

4.5 

40 

81 

94 

198 

203 

112 

16 

6 

50 

93 

no 

231 

250 

135       , 

30 

8 

60 

106 

127 

269 

306 

160      (55**)  48 

"5 

70 

I30 

144 

304 

•     •     • 

190 

•      •      • 

15 

80 

'35 

162      (75**)  321 

•    •    • 

223 

•      •      • 

18 

90 

151 

183 

•  •  • 

•    •    • 

•  •  • 

•      •      • 

23 

100 

169 

206 

•  •  • 

•    •    • 

•  •  • 

•      •      • 

•  •  • 

iJ^  ^'^  Also  given  by  Stoltzenberg  for  the  following  basic  salts  of  betaine 
OiANWia.HiO.  (C*HuO«N),.HBr,  (C»HiiO,N),HI.  (C»H,iO,N),HsS04  and 
<W(iiObN)aiAua4.HiO. 

mUi  O-Naphthylsalicylate)  ^tHsQi.CioHt. 

Freeziiig-point  data*including  super  solubility  curves,  are  given  for  mixtures  of 
iKtd  and  salol  by  Miers  and  Isaac,  1907. 
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BI8MX7TH  Bi. 

Reciprocal  Solubilities,  DBTERmNEO  by  the  Method  of  Lowi 
TusioN-PoiNT  (aee  footnote,  p.  i),  Are  Given  for  the  Following  Mi 

Bismuth  +  Bromine  (Eggink,  tgoS.) 
-|-  Chlorine  " 

+  Iodine  (Amadori  and  Becaxdli,  X9xs.) 

+  Sulfur  (Aten,  1905;  Pftlaboii,  1904.) 

Mutual  Solubility  of  Bismuth  and  Zinc.    (Spnns  and  RonmaaO, 


II 
II 


t* 

upper  Layrr. 

Lower  Layer. 

t' 

Uppo*  Layer. 

Lowe 

%Bi.       %2n. 

%Bi.      %2n. 

%Bi.      %Zn. 

'%Bi. 

266 

86        14 

•  •            •  • 

584 

80          20 

10 

419 

•  •                 •  • 

3     97 

650 

77        23 

IS 

475 

84        16 

s     95 

750 

70          30 

27 

810-820  (crit  temp.) 

BI8BCUTH  CHLORIDE.   BiC1«.~  BSMUTR  OxyCHLORIDB  BiO 

Solubility  in  Aqueous  Solutions  of  Hydrochloric  Acic 
ResulU  at  25^.    (Noyes  and  Hall.  1917.)  Results  at  30^    a^o 

j^^  Gms.  Atoms  per  1000  Cms.  HiO.  ^"^  ^i?k«^""  ^    ^ 

Sat.  Sol.    "^ .       ^       ^         ^ 

CI.        Bi.     H(-a-.iBi).       BWb.     HCl. 

002  0.3477  0.00130  0.3438        0.60     2.40   i 

007  0.4350  0.00376  0.4237        5.35     5.69 

010  0.5221  0.00869  0.4960        8.17     8.47 

013  0.6244  0.01767  0.5714        8.70     8.93 

018  0.7375  O.C3138  0.6434  14.52  13.02 

025  0.8824  0.05338  0.7223  18.60  15.80 

036  1.0760  0.08937  0.8079  30.10  21.7 

044  1.2277  O.II77  0.8746  36.95  25.4 

061  1.5321  O.181O  0.9891  54.70  31.5 

083  I. 9021  0.2657  I. 105  56  32.8 

157  31865  0.5685  I. 481  58.5  33       I 

237       4.5056      0.9022        1.799  56-6        33-8 

288       5.325        I. 100  2.025  56.25      34.9 

329      6.066        I. 317  2. 115  55.9        35.9        ] 

Solubility  of  Bismuth  Chloride  in  Several  Solvents. 

Cms.  BiCU  per  zoo. 
Solvent.  t*.     / *-^ 


I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 


oc.  Solvent.  Cms.  Solvent.  Ai 

Acetone  i8®       ...   17.9   ((/is=o.9i94)(Nauniai 

Ethyl  Acetate  18**       ...     i  .66  ((/i8=o.9io6)(Nauniaj 

Anhydrous  Hydrazine  ord.  temp.  32         ...  (Wdsh  and  Brod 

100  gms.  95%  formic  acid  dissolve  0.05  gm.  bismuth  oxychloride  ( 
19  8*.  (Aj 

Freezing-point  data  are  given  for  BiCU-fCuCl,  BiCU+FeCU,  BiC 
BiCI,+PbBr,  and  BiCls+2nCI,  by  Herrmann  (191 1)  and  for  BiCU 
Scarpa  (1912). 

BISBSUTH    CITRATE    (CH,),C(OH)(C(X)),Bi.         BISlfUTH   A 
CITRATE. 

Solubility  of  Each  in  Water  and  in  Aqueous  Ethyl  Alcohol  at  25®. 

Gni».aHrf)Hper    ^,Zg"^^'^        Gms  C.HiOH  per        P^^^^  ^ 

100  Gms  Solvent.       '**  ^"**  ^'  ^'        loo  Gms.  Solvent.         gS!^sSl 

o  o.oii  o  22.25 

51  0.041  51  1.34  ( 

91. 4  0.065  91-4  None  ( 


151  BI8MT7TH  HYDROXIDE 

Bi(OH),. 

SOUTULITY  OF   BiSMUTH   HYDROXIDE  IN  AqUBOUS  SOLUTIONS  OF  SODIUM 

AND  Potassium  Hydroxidbs  at  20^  and  at  100"". 

(MOMT,  1909.) 


GM.KOH 

Gai.DiaK)ivcdBi 

(OH)s  per  Liter  at: 

Gms.  NaOH 

Cms.  Dissolved  Bi(OH)s  per  Liter  at: 

pv  Liter. 

»•. 

100  . 

per  Liter. 

ao-. 

lOO*. 

28 

0 

0.188 

20 

0 

0.188 

SO 

trace 

0.249 

40 

trace  (0 

.0014)* 

0.249 

112 

0.037 

0.373 

80 

0.050  (0.0029)* 

0.436 

168 

0.074 

•    •    • 

120 

0.087  (0.0054)* 

0.622 

224 

O.IOO 

0.622 

160 

O.IOO 

•    •    • 

280 

0.124 

0.622 

200 

0.124 

0.622 

336 

0.137 

• .  • 

240 

O.I37 

•    •    • 

448 

0.137 

1.494 

320 

0.137 

1.494 

560 

0.174 

2.054 

400 

0.199 

2.120 

-     *  RcsoIU  at  as*  by  Knox  (1909). 

At  100*  some  Bi(OH)t  was  converted  into  BiO(OH).  1, 

Solubility  of  Bismuth  Hydroxide  in  Aqueous  Solutions  of  Potassium 
Chloride  and  of  Potassium  Bromide  at  30^. 

(Herz  and  Bulla.  1909.) 

(An  acesB  of  bismuth  hydroxide,  prepared  according  to  Moses  and  having  the 
^mpostioo  correnwiiding  to  BiO.OH,  was  shaken  2-3  weeks  at  ^o^  with  aoueous 
ICO  and  KBr.  The  analyses  of  the  sat.  solutions  are  expressed  in  terms  of  milli- 
■*o*s  KOH  and  KCl  or  KBr.  They  have  been  calculated  for  the  following 
«abk  to  gms.  BtO.OH  and  KCl  or  KBr.) 

rj ,  Cms.  per  100  cc.  Sat.  SoL  .  ,  Gms.  per  100  cc.  Sat.  Sol. 

sQRcaL  4  "  >  Solvent.  <  ^  > 

BiO.OH.  KCl.  BiO.OH.  KBr. 

2«Ka         3.759        13.75  inKBr         8.555  7-^7 

3«Ka         5.745        20.71  2nKBr        17. 785        15.02 

*KiniTH  lODIDB  Bil». 

too  {ma.  absolute  alcohol  dissolve  3.5  gms.  Bils  at  20®.  (Gott  and  Muir,  1888 ) 

i<^{ntt.  methylene  iodide,  CHsIs,  dissolve  0.15  gm.  Bili  at  12°.       (Retgers,  189s ) 

**niTH  NITRATE  Bi(N0,),.5H,0. 
100  gms.  acetone  dissolve  48.66  gms.  Bi(NOi)».5HjO  at  0°,  and  41.7  gms.  at 

^  '  (von  Laszczynski,  1894.) 

^CBiLiTY  OF  Bismuth  Nitr.\te  in  Aqueous  Nitric  Acid  and  in  Aqueous 
NiTuc  Acid  Containing  Acetone,  at  Ordinary  Temperature. 

(Dubriasay,  191 1.) 


0-9"  n  HNO» 

86.86 

Bi(N0,),.5H,0 

0922"     "  -f  6.66%  Acetone 

85-51 

(( 

0-9M"     "  +13.33%        " 

81.96 

(< 

J.J    «     « 

80.37 

tl 

H    "     "  +16.66% 

74-47 

(( 

SacBiuTY  OF  Double  Nitrates  of  Bismuth  and  Magnesium,  Nickel, 
Cobalt,  Zinc  and  Manganese  in  Conc.  HN0»  at  i6®. 

(Jantach,  1912.) 

(4crfHNQi  -  1.325,  100  cc.  of  this  acid  contained  51.59  gms.  HN0|.) 

Gms.  Hydrated  Gms.  Hydrated 

I'oable  Salt.  Salt  per  100  cc.  Double  Salt.  Salt  per  100  cc. 

n. ..    ^  Sat.  Solution.  Sat.  Solution. 

Bi,Mg,fNQ,)„.24H,0       41.69  Bi,Zn,(NO,)«.24H20      57.51 

B*.>Ii(N0,)b.24H,O         46.20  Bi»Mn3(NO,)u.24H»0     65.77 

B*Co,(NQi)B.24aO        54-67 


DUiUTH  OXID& 
[SBSUTH  OXIDE  BUO,. 
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Solubility  of  Bismuth  Oxide  in  Aqueous  Nitric  Acid  at  20^. 

(Rutten  and  van  Bemmekn,  2902.) 


*reMnt  in  Shaker 

Flask. 
^  X  part  BiiQi. 
3NiQb.zoHsO. 


Gms.  per  100  Gms. 

Solution. 


Mols.  per  100  Mols.  HsO. 


Solid 


BiiOk 


h4partsH,0  0.321 

{.2partsH,0  6.37 

•ilute  HNO,  18.74 

•ilute  HNO,  31.48 

6.i3%NA      ^'-^^ 

6.816%  NA    32.67 
24.0%  NjO,        24.16 

51.0%  NjOj        11.66 

70.0%  NjO,        20.76 

27.85 
nyhdrous  HNO,  8.56 
i,0,+      "  4.05 


NjO, 

0.963 

7-17 
iS-9 
237 

24.83 

24.70 

28.2s 
46.62 

53-75 
51.02 

68.28 
74.90 


Bi,0»  N,0,  ^S5>f* 

o  126         Z.61 

2.844  13-82 
10.50  38.65 
27.2  83.8 

30.15         97.97 

29.70         96.57 
19.65         98.76 

10.81  186.23 

33-51  355.87 

51.0  403.0 

14.35  492.0 

7-45  592.9 


:";8}Bi,o,ji,o^.*H/> 

.    ,  ,  /  Bi«O^.N«Ok.B/>  and 

:  3.2' 
:  5.0 
:i7.2 


^Bia0^.3NaOs.xbB^ 


Results  are  also  given  for  9®,  30®,  and  65®. 

ISBIUTH  TriPHENYL  Bi(C«HOi. 

Fusion-point  data  (see  footnote,  p.   i)  are  given   for  mixtures  of  bisniutli 
iphenyl  and  mercury  diphenyl  by  (Jambi  (1912). 

I8MUTH  SALICYLATE  (basic,  64%  BiA). 

Solubility  in  Aqueous  Solutions  of  Ethyl  Alcohol  at  as*. 

(Seidell,  1910.) 

Qms.  CsHaOH  per 
too  Gms.  Solvent. 

O 

20 

40 

60 

ISBIX7TH  SELENIDE  Bi,Se,. 

Fusion-point  data  (see  footnote,  p.  i)  are  given  for  mixtures  of  bwmuth 
de  and  silver  selenide  by  Pelabon  (1908). 

ISMUTH  SULFIDE  BiiSi. 

I  liter  H2O  dissolves  0.00018  gm.  BiiSs  at  i8^ 

(Weigel.  1906;  see  alao  Bnmer  uid  Zawaifaki.  I9is3 

3LUBILITY  OF  BiSMUTH  SULFIDE  IN  AqUEOUS  AlKALI  SULFIDE  S(H.UTIONS  AT  25*. 

(Knox,  1909.) 


Gms.  Salt  per 
xoo  Gms.  Sat.  Sol. 

Gms  CiHiOHper 
xoo  Gms.  Solvent. 

Gms.SAHper 
zoo  Gms.  Sftt.  SoL 

O.OIO 

80 

0.065 

o.ois 

90 

0.09s 

0.022 

92.3 

o.ios 

0.036 

100 

0.160 

Solvent. 


0.5  n  Na2S 
i.on 

0.5  n  K2S 
I    n 
i.Sn 


K 


it 


a 


It 


Gms.  BbSt  per 

100  cc.  Sat. 

Solution. 

0.0040 
0.0238 
0.1023 
0.0043 
0.0337 
0.0639 


Solvent. 

o.s   nNa2S+if»NaOH 
I      nNa2S+if»NaOH 
0.5  nKjS  +if»KOH 
I      fiKaS  +inKOH 
1.25  nKaS  +1.2511  KOH 


GmB.Bi&pcr 
100  cc  Sftt. 


0.0185 
0.0838 
0.0240 
0.1230 

0.2354 


Freezing-point  data  (see  footnote,  p.  i)  are  given  for  mixtures  of  biamuth 
ilfide  and  bismuth  telluride  by  Amadori  (1915). 

OBAX,  see  sodium  tetraborate,  p.  629. 


Sirs  ^3f  -*=^ 


*  • 

••Si  "•_^,  - 


-^t 


• «. 


1*  -»  - . 


r: 


ce 


6i 


'**:Ai^-  ' 


■  ^ 


'0 

'  I* 

''I 

•  I* 


^^fct?' 
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OBIC    ACID    H,BO,. 

Solubility  of  Boric  Acid  in  Water. 


(Nasini  and  Ageno,  1909.) 


«•         Cms.  HtBOi  per 
100  Cms.  Sat.  Sol. 

80  19. II 

90  23.30 

100  28 . 7 

iio  38.7 

120  52.4 

The  results  of  Herz  and  Knoch  (1904),  and  one  determination  by  Auerbach 
903).  8:iven  in  terms  of  gms.  per  100  cc.  sat.  solution,  appear  to  be  in  good 

the  above.    The  earlier  data  of  Ditte  (1877)  are  low. 


^«                     Gms.  HsBOk  1 

per 

f. 

Cms.  HaBOi  per 

»^-                    100  Gms.  Sat. 

Sol. 

100  Gms.  Sat.  Sol. 

— o.76Eutec        2.27 

30 

6.30 

0                           2.59 

40 

8.02 

-10                            3 -45 

SO 

10.3s 

20                              4-8 

60 

12.90 

25                            S'S 

70 

IS  70 

olttbility  op  boric  acid  in  aqueous  solutions  op  hydrochloric. 

Sulphuric,  and  Nitric  Acids  at  26®. 

(Hen  —  Z.  anorg.  Chem.  33.  355*  34ff  305,  '03-) 

Gma.  Strong  Add        Gms.  B(OH)t  per  100  cc.  Sdutioo. 


1 

'  at 
HO 

Dtsaoived 

0 
0 

S 

0-91 
078 

I  ■ 

3  ■ 

.0 

071 
058 

3 

.0 

0  49 

4 

€> 

041   • 

5 
6 

.0 

.0 

0  35 
026 

per  100  cc. 
Sdutioo. 

In  Ha. 

In  H|SO«. 

InHNOf 

0 

S  64 

S-64 

S  64 

5 

40 

425 

4SO 

10 

3-2 

36 

3  9 

IS 

2 -45 

30 

3  3S 

20 

1.8 

2-5 

2.9 

2S 

•     •     • 

20 

2-55 

30 

•    •    • 

I -55 

2.1 

35 

•    •    • 

•     •     ■ 

I -75 

The  determinations  given  irt  the  original  tables  in  terms  of  normal 
:>li2tioTis  when  plotted  together  lay  close  to  an  average  curve  drawn 
hiotiijH  them.  The  figiires  in  the  tables  here  shown  were  read  (and 
alctilated)  from  the  average  curve. 


k>i.tTBiLiTY  OP  Boric  Acid  in  Aqueous  Solutions  op  Electrolytes 

AT  25®. 

(Bogdaa  —  Ann.  Sdent.  Univ.  Jassy,  a,  47.  'oa-'o3.) 


gi 


Electro- 

r 

Grams  HsBO* 

per  100  Gms 

.  HsO  in  Aq. 

Solutions  of: 

per  lOQ 

Naa. 

KQ. 

NaNOi. 

KNOs. 

NaaSO«. 

K,SO«. 

0 

5-7S 

S-7S 

S-75 

S-75 

5-75 

5-75 

10 

5-75 

S  80 

5-78 

5.81 

5-88 

5-92 

20 

^•74 

5  86 

5.81 

5-88 

6.00 

6.10 

40 

5  72 

S-98 

5  87 

6.04 

^'33 

6.50 

60 

5.72 

6.12 

5 -PS 

6.20 

6.70 

6.92 

80 

5  71 

6.29 

6.02 

6.37 

7.10 

740 

Interpolated  from  the  original. 
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Solubility  of  Boric  Acid  in  Aqueous  Solutions  of  Hydrochl 

AND  OF  ^KALI  CHLORIDES  AT  25°.     (Hen.  1910.) 

(The  original  results  are  given  in  millimols  per  lo  cc.  They  have  b 
lated  to  gram  quantities,  plotted  on  cross-section  paper  and  the  follow 
read  from  the  curves.) 


Cms.  Ha  or  AlknU 
Chloride  per  100  cc. 
Sat.  Sol. 

Cms.  HsBOa 

Dn 

oolved 

1  per  100  cc.  S«t  Sol.  ii 

HCl. 

ua. 

Naa. 

Rba. 

0 

559 

5-59 

SS9 

SS9 

2 

4.92 

5.20 

S 

40 

5.60 

4 

4.36 

4.85 

s 

30 

5.62 

6 

3.88 

4-45 

s 

.20 

5-67 

8 

3  SO 

4.07 

s 

•IS 

5-72 

10 

31S 

3-7S 

$• 

10 

5-77 

IS 

•  •  • 

3 

s 

07 

5-90 

20 

■  •  • 

« •  • 

1    •    • 

6.10 

30 

•  •  • 

•  •  • 

•    • 

6.SS 

The  System  Boric  Acid,  Acetic  Acid  and  Water  at  30°.    (Duk 

(The  sat.  solutions  and  residues  were  analyzed  by  titrating  total  ac 
0.1  If  NaOH  and  the  acetic  acid  alone  by  an  lodometric  method.) 


Gnu. 


iS. 


100  Gms. 
Sol. 


BsOi. 

3. 55 

3.18 
2.98 

2.34 
1.98 

1-47 
1. 12 


(CHaC0)«0. 

•    •    • 

7.78 

16.44 
28.96 

41.06 

52.63 

67.76 


SoUd 
Phase. 

B(OH)i 

«t 

tt 
«( 
<« 
<« 

u 


Cms. 


100  Gms. 
t.  Sol. 


SoUd 

Phase. 
BiOi.    (CH«CO)«0. 

1. 01  73.96    B(OH). 

0.54  80.67 

0.45  84.55 

0.39  84.65 

0.41  84.48 

0.46  84.44 

84.51 


Gms. 


iS. 


xoo  Gms. 
Sol. 


"+(?) 


0.50 

Solubility  of  Boric  Acid  in  Aqueous  Solutions  of: 
Acetic  Acid  at  26°.    (Hetz,  19030.)  Acetone  at  20 


So 

BfOs.    (CH«CO)40. 
4.98      82.13    ^^ 

5.13    84.60 
5.41    85.68 

4.82  88.74   BiOi. 

4.71  89.98 

4.06  92.68 

3.10  95.76 


Normality  of  Solutions. 
Ch,CCX>H.     B(0H^. 


Gms.  per  loo  cc.  Sdlution. 
CHaCOOH.    B(OH)i. 


O 
I 
2 
4 

6 


091 
0.82 
0.65 
042 

P-25 


O 

S 

IC 

20 

30 


5  64 

4.7 
4.2 

30 
2.0 


cc.  Acetone 

per  100  cc 

Solvent. 

O 
20 

30 
40 

50 
60 
70 
80 
100 


(Hen  and  I 
B(OH)«  per  icp 

79  15 
81.71 

83-35 
82.72 

81.62 

76.40 

67.62 

55  05 

8.06 


Solubility  of  Boric  Acid  in  Aqueous  Solutions  of  Urea,  Ac 

and  of  Propyl  Alcohol  at  25**    (Bogdan.) 


Grams  of 
CO(NHa)t,(CHs)jCO 
or  of  CsHtOH  per 
100  Gms.  HsO. 

O 

10 

20 

40 

60 


Gms.  HsBO^  per  loo  g.  HiO  fti  Aq. 
Solutioins  of: 


CO(NHa)t 

(CHj),CO. 

C»HtOH. 

5-75 

5-75 

5-75 

5  84 

5-84 

5  80 

5-93 

5-93 

5-85 

6.13 

6.12 

5-94 

6.31 

6.29 

6. 03 
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SoumjiT  OF  Boric  Acid  in  Aqueous  Solutions  of  Several  Alcohols  at  25**. 

(Mueller  and  Abegg.  1906.) 


b^i.  Methyl  Alcohol.  In  Aq.  Ethyl  Alcohol. 


In  Aq.  Propyl  Alcohol. 


V  (Sol. 
09691 19 

0.9185  50 
0.9019  58 

0.8842    66 
0.7960  100 


Solvent.        Gmft.HiB0k         Solvent. 


per  100  oc. 
Sat.SoL 

5  55 
6.27 

6.8x 

7.20 

8.10 

17  99* 


•I 


«f-aa904. 


0.9714  20.2 

0.9350  42.3 

0.8789  67.3 

0.8576  76.2 

0.8198  91. I 

0.8089  95 

0.7947  100 


per  100  oc. 
Sat  Sol. 


5 

4 

4 

4 

S 
6 

9 


14 
96 

52 

34 

54 

47t 


''V     CiHioft. 
0.9043     50.83 
0.8231     79.41 
0.8133     95.5 
0.8010  100 


^»of 
Sat.  Sol. 

0.9193 
0.8570 

0.8466 

0.8297 


Gms.HsB0i 

per  zoo cc. 

Sat.  Sol. 


3  99 
2.83 

3.58 

5  96 


In  Aq.  i  Butyl  Alcohol 


t  rfai  -  0.8553* 


'  In  Aq.  i  Amyl  Alcohol. 


juveu. 


09923 
0.9853 
0.9855 

08173 
0.8IJ3 
0.8061 
07984 


Mol.  % 
OByOH. 

0.70 

2-15 
2.18 

71  4 
77  I 
85. 6 
100 


imm  of 

SatSoL 

I. 0124 
1.0038 
1.0046 
0.8351 
0.8220 
0.8195 
0.8172 


Cms.  HtBOb 

per  xoocc 

SatSoL 

5  48 
5  32 
5.32 

2 

2.15 
2.61 

4.30 


Solvent. 


a  mm. 

0.9943 
0.9936 

o  9931 
0.8232 

0.8183 

0.8142 

0.8068 


Mol.  % 
CftHuOH. 

0.448 

0.520 

O.52J* 

67 . 26T 

75  54 
83.40 
100 


</     of  Gms.HtBai 
Sat.  Sol.  *^t.*SoL^* 


I. 0132 
I. 0125 
I. 0123 
0.8290 
0.8253 
0.8223 
0.8220 


flyO  tat.  with  amyl  alcohoL 


t  B  Amyl  alcohol  sat.  with  HiO. 


5.48 
5.46 
5  46 
1.60 
1.69 
1.98 

3.54 


(^  liter  H^  saturated  with  amyl  alcohol  dissolves  55.5  gms.  H|BOi  at  15®. 

(Auerbach,  1903.) 

S(]LUBiLrnr  op  Boric  Acn>  in  Aqueous  Solutions  of  Ethyl 

Alcohol  at  15®  and  at  25®. 

(SeideU,  1908.) 

Results  at  is"". 


SiLSoL 

1. 014 

09986 

09658 

0.9268 

08820 

08389 
08370 
0.8356 


(knaCtH^H  Gms.  HtBOb 
per  100  Gms.  per  xoo  Gm. 
Sat  Sol. 


Solvent. 
o 
8 

32 
51 
70 

91 
93  6 

99  8 


2 
3 


4 
3 
3 
3 
3 
5 
5 
9 


II 
90 
58 
48 
22 
06 

70 
18 


Sat.  Sol. 

1. 018 

0.987 
0.952 

908 

862 

853 
842 

838 

838 


Results  at  25®. 

Gms. Ct£b0H  Gms. perioo Gms. Sat. Sol. 
per  100  Gms. 


O 
O 
O 
O 
O 
O 


Solvent. 

O 

20 

40 

60 

80 

85 
90 

95 
100 


HaBOi. 

5  42 
5.20 
5.IO 

5 

5  05 
5  30 
6.20 
8 
11.20 


CsHsOH. 

o 

18.96 
37.96 
57 

75  96 
80.50 

84.4 
87.4 
88.8 


^^^Bumr  OP  Boric  Acid  in  Aqueous  Solutions  of  Lactic  Acid, 
Oxalic  Acid,  d  and  i  Tartaric  Acids  at  25**. 


In  Aq.  Lactic  Add.          In 
^>der  tod  Abcgs.  1906.) 

5*«t             V     of    Gma.HiBa 
'»       MflL%     e^c  .     per  100  cc 
f       CS£k.     SatSoL    *Sat.SoL 

'®^5?     2.321     1.0444         6.64 

'07"     6.819     1.0986         9.98 

"*>S    18.77       1. 1635       "53 

'^i    36.33       1.2254       12.90 

Aq.  Oxalic  Ac 
(Hers,  1910.) 

.Gms.  per  100  cc. 
Sat.  Sol. 

:id.     In  Aq. 

SoUd  Phase. 
HiBOi 

"  +H,C,04 

H,CO« 

«< 

«i 

M 

dand  i  Tartaric  Acid. 
(Herz.  191 1.) 

Gms.  per  100  cc.  Sat.  Sol. 

'                y^     W9    AX                                   TT     ¥*  rx 

HsCaOi.   HsBOi. 
2.26     6.17 
5.36     6.70 

12.39     7-44 

11.27     3.45 
10.84     0.97 

10.77     0.55 
10.63     0 

C^H«0».           HaBOi. 

0                         5  59 
1 1 .  25  i  Add    6 .  20 

22. s        "        6.63 

45            "        748 

9 ,  45  «  Acid    6 . 1 1 

18.90      "        6.48 

37     ..     "        7.23 
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Solubility  op  Boric  Acid  in: 

Pure  Glycerol    (Sp.Gr. -1.260  Aq.   Solutions  of  Glyc 

at  iS-S"")-  at  25^ 


.  — — — «- 

c 

9ins.  B|Os/ 
sHaOpcr 

100  cc. 
Glycerine 

•  Gms.  B(OH)8  per  loo      Wt.  %          Mmimols 
Cms.                     Glycenne   B (OH),  per 
Glycerine.  Solution.      "»  bolvent.    xoo  cc.  Sol. 

Sp.  Gr. 

Gms.  B(OB 
per  100 

w 

cc.  Solution.  ^ 

0 

20 

1587 

13  17 

0 

90.1 

1. 017 

5-59     5 

10 

24 

19. 

04 

16 

00 

715 

90.1 

1.038 

S-59     5 

?o 

28 

22 

22 

18 

.21 

20.44 

90.6 

1.063 

5-^2     5 

30 

33 

26 

.19 

20 

75 

31 -55 

92.9 

1.090 

5  76     5 

40 

38 

30 

16 

23 

17 

40. 95 

97  0 

1. 113 

6.02     5 

50 

44 

34 

92 

25 

95 

48.7 

103.0 

I    133 

6.39     5 

60 

50 

39 

68 

28. 

41 

69.2 

140.2 

1. 187 

8.69     1 

70 

56 

44. 

65 

30 

72 

100. 0 

390.3 

1.272 

24.20    1$ 

80 

61 

48. 

41 

32 

61 

90 

67 

S3 

18 

34 

70 

xoo 

72 

57- 

14 

36 

36 

In  Aqueous  Solutions  of  Glycerol 

Aqueous  Solutions  of  Dm 

AT  2 

(Mueller  and  A 

kbegg,  1906.) 

( 

AT  2S  • 
[Mueller  and  Abea.  1906.) 

5>olvent. 

^        Sat.  Sol. 

Gms.  HiBO.            Sol 
per  100  cc.   '     - 
Sat.  Sol.         «y 

/ent. 

dnmoi    Cms 

"v 

Mol.  %      Wt.  - 

OHiO^    aH*( 

Mol.  %' 
CeH,(OI0.. 

Sat.  Sol.    ^ 

I. 1574       24. 

64     60 

1. 1707 

7-49 

0.999s 

0.065 

1.0686        < 

•      • 

46. 

75 

1.2260 

13-22 

I. 0018 

0.130 

I. 0212 

I . 2370             67 . 

71      90 

1.2526 

18.3s 

1.0060 

0.260 

1.0260 

I.  2531              90. 

S8 

96. ( 

3 

I. 2710 

2344 

100  gms.  glycerol  {dn  =  1.256)  dissolve  11  gms.  HsBOi  at  i5®-i6®. 

(Ossendomh 
100  gms.  dichlorethylene  dissolve  0.006  gm.  HjBOi  at  15".  (Wester  and  Bnmi 
100  gms.  trichlorethylene  dissolve  0.016  gm.  HiBOi  at  15**.  " 

100  cc.  anhydrous  hydrazine  dissolve  55  g^s.  HsBOt  at  room  temp. 

(^^elsh  and  Broderao 

Solubility  of  Boric  Acid  in  Aqueous  Solutions  of  Mannite  at 

AND  Vice  Versa. 

(Ageno  and  Valla,  191 2,  1913.) 
Grams  per  100  cc.  Sat.  Sol 


HsBOs. 

UHmO*. 

SoUd  Phase. 

550 

0 

H3BO3 

5.90 

1.82 

6.29 

5.46 

6.44 

7.28 

6.64 

9. II 

6.83 

10.93 

7.08 

12.75 

7.27 

14.57 

7.71 

18.99 

HsBOs. 

UHiiOi. 

Solid  Phi 

8.70 

25-65 

H3BQ, 

9.43 

32.43 

"  +C.: 

7.71 

27.97 

CeHuC 

5-75 

25    65 

4.92 

24.65 

3.46 

23.03 

2.87 

22.98 

1.64 

20.80 

0 

19.58 

Additional  determinations  at  30®  also  given. 

Determinations  at  25**,  differing  somewhat  from  the  above,  are  given  by  1 
and  Abegg  (1906).^  ^ 

Data  Tot  the  system  boric  acid,  phenol  and  water  are  given  by  Tiznin 

(1907)- 
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DiSTllBUTIOM  OF  BORIC  AciD  BETWEEN  WaTER  AND  AmYL  AlCOHOL 

AT    25°. 

(FoK  —  Z.  anorg.  Chen.  35.  130,  '03.) 
B(OH)t  fn      Cms.  B(OH)a  in  100  cc.    Mitlimols  B(OH)s  in      Gms.  B(OH)a  in  100  cc 


&. 


Alcohobc 


Aq. 
Layer. 


Aq. 
Layer. 


Alcoholic 
Layer. 


Alcoholic 
Layer. 

1.648 

1. 219 

0.990 

0.781 

Results  at  15^     (Mueller  and  Abegg.  1906.) 
lOboh  B(OH)i  per  Liter.  Gms.  B(OH),  per  loo  cc.    MUlimob  B(OH)i  per 


265.8 
196.5 
159.6 
126.0 


76.6 

59-5 
47-5 
371 


0.475 
0369 

0.294 

0.230 


87.9 

75-2 
64.6 


33-2 
22.7 

19.76 


Aq. 
Layer. 

0-54S 
0.466 

0.400 


Alcohohc 
Layer. 

0.206 

O.I4I 

0.123 


Gms.  B(OH)a  per  zoo 
cc. 

Alcohol 
Layer. 

0.79 
0.68 

0.53 

Data  agreeing  with  those  of  Fox  at  25°  are  atso  given  by  Mueller  and  Abegg, 
1906.  One  detennination  at  35**  gave  0.907  gm.  B(OH)i  per  100  cc.  aq.  layer  and 
<U74  gm.  per  100  cc.  alcohol  layer. 

DisTUBunoN  OF  Boric  Acid  between  Aqueous  Sodium  Chloride 
Solutions  and  Amyl  Alcohol  at  25**. 

(MueUer  and  Abegg,  1906  ) 


Aq.Uyw. 

Aknhnl 
Layer. 

Aq.  Layer. 

Alcohol 
Layer 

Aq.  Layer. 

Alcohol 
Layer. 

Aq.  Layer 

894 

264 

5-44 

1.64 

427.4 

127.6 

2.65 

607.2 

176.4 

3  76 

1.09 

372 

IIO 

2.31 

5«9-3 

1774 

3-65 

1. 10 

289.1 

84.9 

1.79 

Cms.  per 

100  cc.: 

■ 

Gms.  per 

100  cc. 

• 
• 

_A^.Ujrtf. 

Alcohol  Layer. 

<^of 

Aq.  Laver. 

Alcohol  Layer. 

dyOi 

Wl      HaBOk 

fhO. 

HsBOi. 

Alcohol 
Laver. 

NaCl. 

HaBOi. 

HiO. 

HtBOi. 

Alcohol 
Layer. 

0           546 

7  39 

165 

0.8296 

16.64 

5  13 

4.71 

I  79 

0.8247 

553      537 

6.40 

1.6s 

0.8277 

17.90 

502 

4  31 

I   79 

0.8241 

872       5.27 

s  90 

1.67 

0.8268 

20.36 

5  02 

4.19 

1.87 

0.8240 

lo.Ji      S.23 

546 

1.69 

0.8259 

23  52 

4  97 

3  59 

1.96 

0  8233 

»3  84      5. 16 

5  15 

I  77 

0.8254 

25  03 

4  95 

3  20 

I  99 

0.8229 

l^isTWBcnoN  OF  Boric  Acid  between  Water  and  Mixtures  of  Amyl 
Alcohol  and  Carbon  Disulfide  at  25**. 

(Herz  and  Kurzer,  1910.) 

50  Vol.  %  CsHnOH  +50 
Vol.  %  CS,. 

Gms.  HaBOa  per  100  cc. 


75Vol.^,C»Hi,OH-|-25 
Vol.  %  CS,. 

..^•^HiBO*  per  100  cc. 


25V0I.  %C»HnOH+95 

Vol.  %  CS,. 

Gms.  HaBOa  per  too  cc. 


"W.  Layer. 

0-3^7  0.09s 

0-743  0.171 

I  143  0.266 

^590  0.36s 


Aqueous 
Layer. 

0.469 
0.839 
1.207 
1. 791 


aHiiOH-HCSj. 
Layer. 

0.09s 
O.161 
0.226 

0.344 


Aqueous 
Layer. 

0-433 
0.910 

I  343 
1.940 


C»HiiOH-|-CS». 
Layer. 

0053 
0.108 

0.164 

0.238 


Mac  iXBYDBSDE  BtO,. 

FQ8ioa.noint  data  (solubilities,  see  footnote,  p.  i)  are  given  for  mixtures  of 
BA-f-CaOand  B<Qi+SfO  by  Guertler  (1904). 

BOtIC  ACm  (Tetra)  H2B«07. 
100  grams  water  dissolve  2.69  grams  HSB4O7  at  15^  Sp.  Or.  =  1.015. 

(Gerlach,  1889.) 

mcar  tbi-pluoride  bf,. 

'  I  cc  H^  absorbs  1.057  oc.  BFi  at  o®  and  762  mm.;  i  cc.  cone.  HsS04  (Sp.  Or. 
t^}  absorbs  50  cc.  BFt. 
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BBASSmiC  ACm  C8Hi7CH:CHCiiH»COOH. 

Solubility  data  determined  by  the  freezing-point  method  are  given  by  hi 
carelli  and  Sanna  (191 5),  for  mixtures  of  braasidic  and  enidc  adds  and  braaa 
and  isoerudc  adds. 

BBOMAL  HYDRATE  CBr,.CH(OH), 

The  distribution  coeffident  of  bromal  hydrate  between  olive  oil  and  wata 
a665  at  ord.  temp.  (Baum,  1899);  0.7  at  ord.  temp.  (Meyer,  1909). 

BROMINE   Br. 

Solubility  in  Water. 

(Winkler— Chem.  Ztg.  23,  687.  '90;  Rooaboom  —  Rec.  trav.  chim.  3.  99,  59t  73«  84f  '84;  Dmwt 
J.  Chem.  Soc.  xs>  477.  '6a;  at  if,  Dietxe  —  Pharm.  Ztg.  43.  ago.  '08O 

Grams  Bromine  per  100  Grams.  m  a  Vi«oa>.^:««. 

*••  wi^.  Solution.  Coeffiocm.    ♦ 

(W.)      (R.  D.  &  D.)    (W.)      (R.  D.  &  DO  '  ** 

o  417        4-22       3-9^        405  60.5  43.1 

5  392        3-7        3  77        357  4SS  324 

10  3.74        3-4        3 -61        3  29  35  I  24.8 

IS       365      3-25    352     315  270        190 

20  3.58  3.20  3.46  3  10  21.3  14.8 

25  3  48  3  17  3  3^  3  07  17  o  II. 7 

30  3-44  3-^3  332  303  13-8  9-4 

40  345  •••  3-33  •••        9-4  6. a 

50  3.52  ...  3.40  ...        6.5  4.0 

00  ...  .••  .*•  •*•        4*9  2.0 

oo  ...  ...  ...  •••        3*  jt»i 

*  For  definition  of  "Absorption  Coeffident  "  a  and  "Solubility  '  9,  see  Acetylene,  p.  16. 

One  liter  sat.  solution  of  bromine  in  water  contains  0.21  mol.  Brs  «  33 
gms.  Br  at  25*^.  (Bray  and  Connolly,  19 

The  coefficient  of  solubility  of  bromine  in  water  at  15®,  determined  by 
aspiration  method,  is  given  as  33  by  Jones  (191 1).    This  investigator  also  gi' 
the  figure  56  for  the  solubility  coefficient  in  25  vol.  %  acetic  add  and  551 
90  vol.  %  acetic  acid  at  15®. 

Data  for  the  distribution  of  bromine  between  water  and  air  at  25^,  are  gi^ 
by  Hantzsch  and  Vagt  (1901). 

Solubility  of  Bromine  in  Aqueous  Solutions  of  Mercuric  BROioDi 


AT  25* 

AND 

Vice  Versa. 

• 

(Herz  and  Paul,  19x4.) 

Gms.  per  100  cc 

;.  Sat.  Sol. 

SoUd 

i  Gms.  per  100  cc.  Sat.  Sol. 

Solid 

HgBrt. 

Br. 

Phase. 

HgBrt. 

Br. 

Phuc 

0 

3  40    ■ 

Br2 

0.763 

357 

Br,+HgBr, 

0.202 

3-53 

<( 

0.701 

2.88 

HgBr, 

0.285 

3-55 

(( 

0.664 

1.20 

<C 

0.462 

356 

(( 

G«.lfok 

Cms.  KBri 

Uryer  liter. 

Liter. 

0 

0 

0.005 

O.S9 

O.OIO 

1. 19 

0.020 

2   38 

o.o!;o 

5  95 

O.IOO 

11.90 

0.20 

23.80 

0.50 

59.  SI 

0.80 

92.22 

I 

1 

119.02 

'    1.725 

205.2 

1.82 

216.6 

2.17 

258.2 

3033 

360.8 
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Squjuutt  op  Brominb  in  Aqueous  Solutions  of  Potassium  Bromide. 

Qtsuks  at  o**  and  25^  Boericke,  1905;  at  0°,  Jones  and  Hartmann^  1916; 

at  18.5*  and  26.5^  Worley,  1905.) 

Cms.  Bromine  Dissolved  per  Liter  of  Sat.  Solution  at: 

/ * . 

o*.  x8.s*.  2S\  a6.sr 

41.6    (24.2)  35.56  34  34.23 

41.7  (255)  36.1  34.3        35. 1 

42.6  (26.2)  37  35  36 

44.4  (27.5)  38.56  36. S        37-35 

50.2  (31.5)  43.8  41  42.5 

59.7  (40)  52.23  49.3        51.87 
79.1  (57.1)           69.69  67.3        68.69 

138.6  (hi. 9)   123      119    116 
200   (174)     178.70    176    168.10 
243.1  (217.5)   216      216.5   204 

402.3  (395.9)    •••      

423.8  (423)      ...      

511. 7  (511. 7)    ...      

736.7   ...      ...     632.4 

Very  accurate  determinations  at  o^,  at  concentrations  of  KBr  below  o.oi 
■onai,  are  given  by  Jones  and  Hartmann.  Liquid  bromine  in  contact  with 
•iwow  «olutioii8  at  o"  is  slowly  converted  to  the  hydrate,  Brt.ioHiO,  with  a 
ndoctioQ  in  amount  of  dissolved  bromine.  At  this  temperature  there  are,  con- 
Kqoeotly,  two  saturation  concentrations.  The  unstable  one  being  for  solutions 
■  contact  with  liquid  bromine  and  'the  stable  one  being  for  solutions  in  contact 
^^  6r^IoH/).  The  results  for  the  latter  are  shown  in  parentheses  in  the 
above  table. 

SOLCBIUTT  OF  BrOMINB  IN  AqUEOUS  SOLUTIONS  OF  POTASSIUM  SUL- 
PHATE, Sodium  Sulphate,  and  op  Sodium  Nitrate  at  25^. 

Gakowkin  — Z.  phyaik.  Chem.  ao^  3B,  'g60 

Xn^.  IbK^50«  InNasSO«  In  NaNO^ 

^SSbl         Cms,  per  Litef .  Gma.  per  Liter.  Cms,  per  liter. 

K^O*.  Br?  HtL^O^.  BrT  KaNOi.  BrT 

91.18  25.14  63.55  25-07  ^5.09  28.80 

45-59        29.44        31 -77        29.20        42.54        31 -35 
22.79        3146        15.88        31.33        21.27        32.62 

I         11-39        32.70  7  94        32.94        10.63        ^^.S3 

^»         569        SS'^o         3.97        33.26  5.31        33.74 

SauBiLiTY  OP  Bromine  in  Aqueous  Salt  Solutions  at  25**. 

(McLauchlan,  1903.) 

e.  Cms.        Kormality        Cms.  Gms.        Normality       Cms. 

^  Salt  per        of  Di»-  Br.  per  Salt.  Salt  per        of  Dis-        Br.  per 

liter.        solved  Br.        liter.  Liter.        solved  Br.        Liter. 


J'ato-  0-0       0.424       33-95      NH,NO,         80.  ii      0.688      55 

^w,        63.55      0.286        23.9        l^faCl  58- 50      0.701      55 

^\  91.18      0.310        24.8        KCl  74.60      0.718      57 

f^{^/?S04    70.04      0.971        77.7        NH4CI  53- 52      1. 028      82 

340 
29 


0.0 

0.424 

63  55 

0.286 

91.18 

0.310 

70.04 

0.971 

85.09 

0.3495 

loi . 19 

0.362 

v^^^'       ^5-09    0.3495     28.0      CH3COONH4  77.09     4.26 

^^^j    101.19   0.362    28.95   H^^O**     49.03   0.366 


15 
90 

40 

2 

5 
26 


*  WildeiiLia. 
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Solubility  of  Bromine  in  Aqueous  Solutions  of  Sodium  Bromidb  k'xr  ^5** 

Grams  per  Liter  Sat.  Sol. 
NaBr.  Br. 


92.6 
160.S 
205.8 

255.8 


99.2 
176.7 
247.8 

343 


(BeU  and  Buckley, 

191a.) 

<<»of 

Cms.  per 

Liter  Sat.  SoL 

*»**4 

Sat.  Sol. 

NaBr. 

Br. 

^tLSi'^ 

1. 213 

'319-7 

546 

*  I. ^^7 

I   372 

359 

641.6 

2.137 

1-515 

•    •    « 

769.2 

2.3:^7 

1.678 

408.3 

834 

2.4^^ 

Reciprocal  Solubility  of  Bromine  and  Chlorine,  Bromine  and  Hy«^*^ 
BROMic  Acid  and  Bromine  and  Sulfur  Dioxide,  Determined  by  MeI"^^ 
OF  Lowering  of  the  Freezing-point  (see  footnote,  p.  i). 


Results  for  Bromine 

Bromine  -f  Hyd 

ro- 

Bromine  +  Suli"*^ 

-f-  Chlorine. 

bromic  Acid. 

Dioxide. 

(Lebeau.  i 
Rarsteii 

906;  see  also 
I,  1907.) 

(BQchner  and  Karsten,  1908-09.) 

(van  der  Goot,  19x5  '' 

fof 

Gms.  Br  per 

|e  q£        Gms.  Br  per 
Melting.          ^^S^ 

MoL% 

fof 
Mdtjnff. 

Gim.Br  g* 

Melting. 

zooGms. 
Mixture. 

Br.  in 
Mixture. 

100  Gis'^' 
Miliar^ 

-102.5 

0 

-87.3              0 

0 

-75.1 

0 

—  100 

6.5 

—  90             6 

2-5 

-75-3* 

i.r-^ 

-    90 

31 

-95*          "2 

4.8 

-60 

4 

-    80 

4S.6 

—90            II. 8 

5 

-40 

12.S 

-    70 

60.4 

-80            15.2 

6.8 

-30 

21 

-    60 

70 

—  70            22 

"•5 

—  20 

3SS 

-    50 

79 

-60            31.7 

19 

-18 

40.S 

-    40 

86.3 

-50            43 

30 

-16 

48 

-    30 

91. 1 

-40            545  • 

435 

-14 

72 

—    20 

95-2 

—30            66.2 

60 

-13 

90 

—    10 

89 

-20            79.5 

76.5 

—  ID 

96.5 

-     7-3 

100 

-12.5        90 

•  Eutec. 

90 

-    7.1 

100 

M 


M 


Solubility  Data,  Determined  by  the  Freezing-point  Method  (see  footnote, 
p.  i),  Are  Given  for  the  Following  Mixtures: 

Bromine  +  Methyl  alcohol  (Maass  and  Mcintosh.  19x2.) 
-H  Ethyl  alcohol 
-H  Ethyl  acetate 

+  Ethyl  bromide  OR'rocxynski  and  Guye.  19x0^) 

+  Iodine  (Meerum-Tenrost,  1905;  Kruyt  and  Hddennaim,  X916O 

+  Sulfur  (Ruff  and  Wintexfdd,  1903.) 

100  grams  saturated  solution  of  bromine  in  carbon  disulfide  contain  45.4 

grams  Br  at  —95**,  39  grams  at  —  1 10.5'.  and  36.9  grams  at  —  1 16*. 

(Arctowski.  1895  — 189&) 

Distribution  of  Bromine  between  Water  and  Carbon  Tbtrachloridb 

AT  o^. 
(Jones  and  Haxtmann,  1916.) 


«« 


«« 


« 


«< 


«« 


Gm.  Bn  per 
Gm.  ecu 
SolutH>n. 

0.01640 

O.O1S47 

0.054.^,^ 
0.00126 


IVwttty 
CCU-Bi». 

I    6454 
1.6470 

1-6755 
1.6S09 


Gm*.  Bmmine  per  Liter.  Gm.  Bnper 

Gm.  C(Sr 


\\4^ 
Iji>*er. 

1.28 

I  44 
4.12 

4-59 


lji>"er. 

26. 9Q 

30.45 
QI  .12 

103.07 


Solution. 
0.07261 
0.08162 
0.08661 
0.1646 


Density 
COc-Bik. 

1.6896 
1.6972 
1 .  701 2 
1.7667 


Gms.  Bromine  per  liter. 


Layer. 

535 
6.03 

6.30 

11.22 


ecu 

Layer. 
122.82 

138.66 

184.41 

291 . 10 


I6l 
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DisTUBunoN  OF  Bromine  at  25®  between  Water  and: 

(Ciiadtfd  from  leaatta  of  Jakowkin,  1895^    Those  in  parentheses  from  Hen  and  Kurzer,  2910.) 


1         Cuino  Disulfide. 

Bromoform. 

Carbon  Tetrachloride. 

1           Gk  Br.  per  Liter  of: 

Cms.  Br. 
Aq.  Layer. 

per  Liter  of: 
CHBr,  Uyer. 

Cms.  Br 
Aq.  Layer. 

per  Liter  of: 

l%Um. 

CS|  Layer. 

CCI4  Layer. 

o-s 

36  (35) 

o.s 

33 

O.S 

15    (13) 

80  (75) 

I 

66 

I 

28   (23) 

163  (15s) 

2 

136 

2 

60   (45) 

9 

240  (230) 

3 

206 

3 

90   (70) 

330  (310) 
420  (395) 

4 

276 

4 

123    (95) 

5 

346 

5 

156   (122) 

515  (480) 

6 

41S 

6 

190   (150) 

7 

620  (565) 

•  •  • 

•  •  • 

8 
10 

260  (220) 
340   (300) 

12 
14 

430   (400) 

520  (sso?) 

L^M  anrl 

rwktnt-    t\tti-    1 

hliaf-     Tolrrkwirii 

n    fyfinA\    fo 

ilorl    f-/\    folro    ( 

DO,  the  hydrolysis  of  the  bromine  in  the  aqueous  phase  in  the  very 
Aite  aolutioas.  Tney  used  0.00 1  n  HCl  which  prevents  the  hydrolysis  but  is 
pcnmaUy  too  dilute  to  affect  the  true  solubility.    The  distribution  coefficient 


DtsniBunoN  of  Bromine  between  Water  and  Mixtures  of  Carbon 
Disulfide  and  Carbon  Tetrachloride  at  25^ 

(Herz  and  Kurrer,  xgio.) 


25  Vol  %  CS,  4- 75  Vol. 

%CCl4. 

^^  BroaJBe  per  Liter. 
MLinr.  CSi+CCU  Layer. 


0.79 

2  32 
2.98 

3-66 

7 -95 
9.66 


28.4 

58 -4 
86.6 

III. 3 

137.8 
205.1 

324  9 
432.2 


f  50  Vol.  %  CS,+50  Vol. 

%  ecu. 

Gms.  Bromine  per  Liter. 

^■^— .— ^~^^^^^-.*"~'— ^■^^■^■— "^ 

Aq.  Layer.    CSi+CCU  Layer. 


0.63 
1. 19 
1.76 

2-45 

2.9s 
6.47 

7.97 


28.7 

54. S 
81. 1 

1 10. 9 

132.9 
343.8 

447-7 


75  Vol.  %  CS,+25  Vol. 
%  CCI4. 

Gms.  Bromine  per  Liter. 
Aq.  Layer.     CStH-CCl*  Layer. 


0.71 

1-34 
3.98 
5.06 
6.82 


46 
87.2 
213.8 

330.  s 

444.2 


DisnuBtmoN  of  Bromine  at  25®  (Herz  and  Rathmann,  1913)  between; 


Water  and  Tetrachlorethane. 

GtaoM  Bromine  per  liter. 


Aq.  Layer. 
0.216 
0.592 
0.944 

1.348 
2.444 


CsHiCU  Layer. 

6.47 

18.20 

29.46 

41   65 

74.57 


Water  and  Pentachlorethane 

Gms.  Bromine 

per  Liter. 

Aq.  Layer. 

CiH.CU  Layer. 

0.402 

10 

70 

0.670 

18 

29 

0.864 

23 

•49 

1.300 

35 

46 

2.408 

67 

.44 
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Data  for  the  Distribution  op  Bromine  between  Aqueous  Salt  SoLfmcHi 
AND  Organic  Solvents  are  Given  by  the  Following  Invbstigatoes: 

Immiadble  Solvents. 
Aqueous  CdBrt-hCCU 
Aqueous  CdBri.2KBr+Ca4 
Aqueous  HBr-HCCU 
Aqueous  HgBrs+CCU 
Aqueous  HgBri.2KBr+CCl4 
Aqueous  KBr+CCU 
Aqueous  KBr-j-CSi 


f. 

AuUkority 

25 

(Van  Name  and  Brown,  19x7.) 

25 

««                                            C4 

25  (Lewb  and  Storch.  19x7.) 

25  (Hen  and  Paul,  29x4;  Van  Name  mxid  Brown,  19x7^ 

25  (Van  Name  and  Brown,  X917.) 

O  (Jones  and  Hartmann,  X9x6.) 

32.6  (Roloff,  X894.) 


BBOMOFORM  CHBr,. 

100  CC.  HtO  dissolve  0.125  gm.  CHBrs  at  I5®-20^  (Squire  and  Caines. 

Solubility  (Freezing-point  lowering  data,  see  footnote,  p.  i)  for 

Mixtures  of: 


I90S^ 


Bromoform  and  Liquid  Carbon  Dioxide. 


Bromoform  and  Toluene. 


(BQchner,  1905-06.) 

(Baud,  X9xa.) 

«.. 

Gms.  CHBn  per 

100  Gms. 

CHiBr+(X)s. 

t*of  Freeang. 

Gma.  CUBik  per 

xoo  Gms. 

C:HBn+CA.GHs. 

SoKdPtiM 

31 
32 

0 

3-7 

+    7.7 

-II. 4 

100 
86.6 

CHKfk 

€€ 

30 
16 

8 
S 

4.9 
13-5 
24 

35.2-67.7  quad.pt. 

—  22.2 

-30.9 
-48. s 

75-6 

69.8 

60.3 

U 
M 

35 

92.1 

BRUCINS  CsiH»(OCH,>,N/)s.4H20. 

Solubility  of  Brucine  in  Several  Solvents. 

So»>^t,  V    ,^,Sr&S!§3:  Authority. 

Water  iSr-ll  0.056-0.125  (M(kner.x9Q3;Sqnifeand Caines,  1905;  ZaU.  1910^ 


.Aniline  20 

Benxene  iS-22 

Carbon  Tetrachloride  iS-22 

20 
Chlomform 
Trichlor  Ethvlcne 
Kther 

Klhvl  AvYtate 
KthVl  AKvhv^l 
Oicthvlamino 
Mclhvl  .\K>^hol 
IVlivJcum  Kther 
l»lyvYn>l 
IVrivline 


-"5 

15 
iS-22 

lS-J2 

-5 
^o 


12  (Sdiohz,  19x1.) 

I .  I  l-l .  86     (MoUer.  1905;  Schaefer,  19X3O 
O.oS 

(Schindfhneiser,  1901;  God.  19X3O 
(Schaefer,  X913.) 
(Wester  and  Brains,  19x4.) 
(MoUer.  1905.) 


1 .96 
II. 6 

o  75 
4.20 

1.0 

55:  o 


(Schaefer.  1913.) 
(Schohs.  191  a.) 
iSchaefer,  1913.) 
lS-:^  O  055-0.08$  vMOller.  1903:  Zafau,  19x0^ 
lS-i2  2.2  (MoUer.  X9at5.) 

20  2S  iSdbchx  X9xa.) 

20-25  21  O  (Dehn.  19x7^ 

2025        Jil  O 

20  I  v^^cholu.  r^xaO 


l^lx'rivWiw 

Kt^vihs  i\>r  the  ^s^^lubility  of  boKine  and  l>nK4ne  sulfate  in  mixtures  of  alcohol* 
."hlouxlxxnu  ,»ui  Ivnrcne  are  j:i\vn  by  Schaefer  vi9io^- 

BRUCIKl  IVr  CHLORATE  Cr.Har.OCHa-NtCXHCIO.. 

ux^  ^1*.  HxV^vT  ^*\HCKV  dissolNX  CV15  jm.  of  the  salt  at  i8*. 

Rdih.  Habold  and  UcCaler.  19x0) 


i63 


BRUcnn 


BUCim  8ULFATI. 

loo  GC.  methyl  alcohol  dissolve  0.28  gm.  bnicine  sulfate  at  25^. 
ethyl  "  "        1.66    " 

chloroform  "       0.6      " 


•4 


«« 


(4 

«« 


«« 


(Schaefer,  1913.) 
(Schaefer,  19 13-) 
(Schaefer.  19x3.) 


BmUIHE  ^ /,  and  »  TARTRATE. 

SOLUBIUTT  OF  EaCH  OPHCAL  IsOMBR  IN  WaTBK     (Dutllh.  19x2.) 


r. 

30 

25 
35 
44 

SO 

C«H,». 


Gms.  per  xoo  Gma.  Water. 


tf  Tartrate 

•  •  ■ 

1.008 

1.272 

I    590 
1.854 


iTaztzate. 

•  ■  • 
1.84 

324 
4.64 

6.56 


Racemic  Tartrate. 

1.38 


SoLUBiUTY  IN  Water  at  t*  and  760  inc. 

t*.  o*.  4*.  xo*.  IS*. 

VoL  C4Hioper 
xoovob.  HsO        3147  2.77        2.35s  2.147 


2.065 


Freeziiig-point  curves  (solubility,  see  footnote,  p.  i),  are  given  by  Pascal 
(1914)  for  mixtures  of  diphenvlbutadiene  and  each  of  the  following  compounds: 
"   '     lyldiacetylene,  diphenylhydrazine  and  cinnamylidene. 


ACRATX  CH».CO>.C«H». 

^oi^uBiuTT  cp  Butyl  Acetate  and  of  Butyl  Formats  in  Mixtures 

OF  AixoHOL  and  Water. 

(Bsacnft — Calc  from  PfeifFer— Phyt.  Rnr.  a.  tos,  'ps-'gdO 


OCa  Alooool 
!■  liiituifc. 


cc  H3O  added  to  came  separation  of  a 

•eoood  phase  in  mixtures  of  the  given 

quantity  of  alcohol  and  3  cc.  portions  of: 


Butyl  Formate. 

Butyl  Aceutie. 

3-45 

2. 08 

8.83 

6.08 

14  75 

10.46 

21.45 

15 -37 

29.65 

20. 42 

39  0 

25.60 

51.8 

31 -49 

00 

37  48 

43-75 

50.74 

59-97 

too 


3 
6 

9 
12 

15 
x8 

31 
24 

27 
30 

33 
H/>  dbsolve  0.7  oc.  tsobutyl  acetate  at  25^. 

ACITAT1»  etc. 

ScM^UBIUTT  in  Water.     (T^aube,  X884;  at  20*,  Vaubel  1899.) 

Grams  Com* 
t*.  Ccmpomid.  pound  per  xpo 

Grams  H^. 

33  Iso  Butyl  Acetate  0.5 

33  Iso  Butyl  Formate  i  o 

30  Normal  Butyric  Aldehyde  3.6 

30  Iso  Butyric  Aldehyde  xo.o 


(Bsncroltl 
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Secondary  BUTTL  ALCOHOL  CHi.CHOH.CH,CHt. 
Iso  BUTYL  ALCOHOL  (CH,)3CH.CH20H. 


Solubility  of  Butyl  Alcohols  in  Water,  "Synthetic  Meihoou' 

(see  Note,  p.  16). 
(Aleaoew,  1886O 

SeconHary  Butyl  Alcohol  Iso  Butyl  Alcohol 

and  Water.  and  Water. 

Gms.  Secondary  Butyl  Alcohol  per  100  Gmi.       Gm.  leo  Butyl  Alcohol  per  100  Gi 


*• 

Aqueous 

Alcoholic' 

Aqueoa* 

w 

Layer. 

Layer. 

Layer. 

Lafcr. 

—  20 

27 

66 

•  •  * 

.  •  • 

—  10 

28 

60 

•  •  • 

•  •  • 

0 

275 

56 

»3 

8s 

10 

26.0 

57 

•  •  ■ 

•  •  • 

20 

22.5 

60 

9 

84 

30 

18 

63  S 

•  •  • 

•  •  • 

40 

16 

65  S 

7-5 

83 

60 

13 

67 

7 

83 

80 

• 

IS 

63 

7 

77  S 

xoo 

20 

5a 

8 

72 

xoycrit.temp.        33 

■  •  • 

•  •  • 

ISO 

16 

63 

130 

28 

SO 

133  < 

crit. 

temp. 

49 

Additional  determinations  of  the  reciprocal  solubility  of  secondary  b 
alcohol  and  water  are  given  by  Dolgolenko  (1908).  This  investigator  prep 
three  fractions  of  98**-98.6**,  98.6**-99**  and  99**-99.5®  boiling  fioint  respectii 
and  determined  the  curve  for  each  fraction  and  water  by  the  "synthetic  meth 
The  first  fraction  gave  a  closed  curve  having  both  a  lower  and  an  upper  cri 
solution  temperature,  while  the  other  fractions  gave  curves  with  only  an  U] 
critical  solution  temperature,  and  in  other  respects  in  fair  agreement  with 
results  of  Alexejew  as  shown  in  the  above  table.  The  explanation  of  this  di 
ence  in  the  case  of  the  first  fraction,  is  supposed  to  be  that  this  fraction  conta 
a  larger  prop>ortion  of  tertiary  butyl  alcohol  than  the  others,  due  to  the  k 
boiling  point  of  this  isomer.  Since  the  tertiary  alcohol  is  entirely  mis 
with  secondary  alcohol  and  water  its  presence  would  restrict  the  boundari< 
inhomogeneity  and,  therefore,  tend  to  favor  a  closed  curve  for  the  system. 


Solubilities,  Determined  by  the  Freezing-point  Method  (see  footnote,] 
Are  Given  for  the  Following  Mixtures  Containing  Butyl  Alcohol 

Isobutyl  alcohol  -|-  Water  (Dreyer,  1913.) 

"  "        -h  Liquid  COi  (Bttchner.  1905-06.) 

Normal  butyl  alcohol  -f-  Water  (Dreyer,  1913.) 

+  Liquid  COj  (BUchncr,  1905-06.) 

Secondary  butyl  alcohol  +  Water  (Dreyer,  1913;  Timmcnnaiis,  1907. 1910, 

**  ^"  "        +       "       +  Hydroquinine  (Timmermaiis,  1907.) 

Tertiary  butyl  alcohol  +  Water.  (Dreyer.  19x3^ 


165  IsoBUTTL  ALCOHOL 

>isntiBunoN  OP  Isobuttl  Alcohol  between  Water  and  Cotton  Seed 

Oil  at  25"".      (Wroth  and  Reid.  1916.) 
G«».  C4m>IT  per  too  cc.  Gms.  CUHgOH  per  100  cc. 

OiLsTer.  HiO  Layer.  Ratio.  pil  Layer.         HsO  Layer.  Ratio 

1.168  2.043  1-74  I -375  2.301  1.67 

1.276         2.250  1.76  1.405  2.429  1.72 

1.288         2.135  i-^S  I -495  2.450  1.64 

Tbc  portitioo  coefficient  of  tertiary  butyl  alcohol  (CHi)jC(OH)CHi,  between 

<five  ou  and  water  is  given  as  0.176  at  ord.  temp.  (Baum.  1899.) 

WoBQTTLAMmX  HTDBOCHLORIDE  (CH,)2CHCH2NH,.HC1. 

100  gms.  H^  dissolve  238.9  gms.  of  the  salt  at  25^.  (Peddle  and  Turner.  X9X3.) 

100  gms.  CHQt  dissolve  1 1.56  gms.  of  the  salt  at  25^       (Peddle  and  Turner.  1913.) 

VOTTLCHLO&AL  CH,CHCI.CCI,CHO. 

Tbe  distribution  coefficient  of  butylchloral  between  oil  and  water  is  given  as  1.6. 

(Meyer,  1907.) 

lOmCHLORALHTDRATE  CH,CHa.CCls.CH(OH),. 

100  gms.  HiO        dissolve     2.7  gms.  butylchloralhydrate  at  13.5® 

(Greenish  and  Smith.  1903.) 

"        "  "  2.3    "  "  at  i5*»-20^ 

(Squire  and  Caines.  1905.) 

"      glycerol       "       100       "  "  at  i5**-20*. 

(Greenish  and  Smith,  1903.) 

The  partition  coefficient  of  butylchloralhydrate  between  olive  oil  and  water  is 
9«a  as  1.589  at  ord.  temp.  (Baum.  x899-) 

WrnUC  ACIDS  (normal)  CH,(CH,),COOH;  (iso)  (CH3)»CH.C00H. 

SacBiLiTT  OP  Normal  Butyric  Acid  in  Water,  Determined  by  the 
Freezing-point  Method.    (Faucon.  1909. 19x0.) 

^"t. ^£^'  f  of  Cms.  Acid  per  loo 

MbrtilS!  Congealing.  Gms.  Mature 

67 .38  — 13 .40  87 .62  Eutec. 

75  —12.40  90.08 

80  —10  95-92 

84  -  8  98.60 

85.41  -  5.40  99.15 

86.54  —  3.12  100 

.^kImt  vahies  for  the  temperature  of  congealing  of  the  above  mixtures  are 
Ptt  by  BaDo  (19 10).  For  additional  data  see  also  Timmermans  (1907)  and 
uiblotoi  (1914).  Data  for  the  miscibUity  of  normal  butyric  acid  and  water 
■**l»giveo  by  Faucon.  The  curve  is  entirely  in  the  metastable  region.  The 
J^wei  are  either  opalescent  or  completely  homoeeneous  and  never  form  two 
*5i"ct  hyers*  even  with  the  application  of  centrifugal  force.    The  results  are 

^  of  opalescence    —5.2    —4.2    —4        — 3.8crit.  t.    —4.5     —7 

Gofi-addper  zoo 

I  pns.  mixttue       25         30         35         40  50         58.2 

SOWWUTY  OF   laOBITTTRIC   AciD   IN   WaTER,   DETERMINED   BY  THE   FrEEZING- 

POINT  Method.      (Faucon.  19 10) 

^|V  ooogealing  temperatures  for  mixtures  containing  up  to  60  grams  iso- 
°*ync  add  per  too  gms.  coincide  with  the  results  given  in  the  above  table  for 
"tinnil  butyric  acid  and  water.  For  higher  concentrations  the  following  results 
^(tobtained. 

^<'cDogealing  —309      -"3-35       -361        -125      -^ 

w.  add  per  100 
|nis.iDixttixe  70.10       82.08       86.44  97-21      100 


Gms.  Add  per 
100  Gma. 
Miztiue. 

f  of 
Congealing. 

0 

0 

-  3-57 

-1.08 

5-12 

—  5.20 

-2.70 

12.7s 

-  6.80 

-2.96 

25-32 

-  8.61 

-3.07 

50.60 

-10.25 

•314 

59-72 

-"•54 

BUTYRIC  ACm  l66 

MiSCIBILITY  OF  ISOBUTTRIC  AciD  AND  WaTBR,  DbTBRMINSD  BT  TBI 

"Synthbtic  Method." 

(Sminoflf,  1907.) 

Gms.  Add  per  xoo  Gms.: 


f . 

upper  Layer.          Lower  Lajrer. 

10.  OS 

69.08                  17.82 

12 

67.1                    18.3 

14 

64.9                    19. I 

16 

62.3                    20 

18 

59-2                     21. I 

20 

SS-4               22.8 

22 

49                   25.8 

22.5 

46                   27 

23 

41                   29 

23.3crit.t. 

34.7 

Determinations  varyine  more  or  less  from  the  above  are  given  by  Rothn 
(18^8),  Friedlander  (1901)  and  Faucon  (1910).  The  discrepancies  are  show 
Smirnoff  to  be  due  to  the  effect  of  variations  in  purity  of  the  isobutyric  acid  i 
the  position  of  the  curve.  Smirnoff  fractionated  the  purest  obtainable  add 
determined  the  miscibility  curve  for  each  fraction.  The  above  results 
obtained  with  fraction  4  of  boiling  point  154^-155*,  twice  refractionated. 

An  extensive  series  of  determinations  are  given  by  Smirnoff  of  the  effe 
various  percentages  of  different  salts  upon  the  temperature  of  immisdbilit 
aqueous  16.46%  isobutyric  acid  solution. 

Distribution  of  Butyric  Acid  between  Water  and  Benzene  at  13^- 

(Georgievics,  1913.) 

Gms.  Acid  Found  per* 
Gms.  Butyric  Acid  t  ^  \ 

Used.  150  cc  35  oc 

Benzene  Layer.  I^  Lajrer. 

2.0044         1*7643         0.2401 

2.9968  2.605  0.3003 

3.5028  3  1740  0.3288 

4.0088  3  6544  0.3544 

4.5342         4.1521         0.3821        _ 

The  distribution  ratio  of  normal  butyric  acid  between  water  and  benzei 
room  temperature  was  found  by  King  and  Narracott  (1909),  to  be  i  to  o.' 
and  for  isobutyric  acid,  the  ratio  was  i  to  0.810. 

One  determination  of  the  distribution  of  butyric  acid  between  sat.  aqi 
CaCls  solution  and  kerosene  gave  7.2  gms.  acid  per  100  gms.  aqueous  layei 
92.8  gms.  per  100  gms.  kerosene  layer  at  ord.  temp.  (CroweU, 

Data  for  the  Following  Ternary  Systems  Containing  Normal 
Butyric  Acid  are  Given  by  Timmbrmans,  1907. 

Normal  Butyric  acid  +  Water  +  Azobenzene. 

*^         "  "        +  Barium  nitrate. 

4-  Benzophenone. 
4-  Camphor, 
-f  Cane  sugar. 
4-  Mannite. 
4-  Naphthalene. 
4-  Potassium  sulfate. 
4-  Sodium  chloride. 

Freezing-point  data  are  given  for  mixtures  of  n  butyric  acid  and  formami 
English  and  Turner  (1915),  and  for  mixturesof  trichlorobutyric  acid  and  din 
pyrone  by  Kendall  (19 14). 
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kDMTUM   BBOMIDl  CdBr,. 

Solubility  in  Water. 

'^l  Z.  anon.  Chem.  a<H  ate,  '99;  Wise.  Abh.  p.t.  Reichanstalt.5»  4^3*  '00;  lee  alio 
.  J.  aai«  189,  '76;  EUml  —  Ann.  dum.  phys.  [7]  a,  536,  ^4*) 


Ijt 

CdBr^  Mok.CdBra  Gnu.  CdBrs  Mols.CdBra 

tt*.  periooGms.      per  100  Solid  Phue.  t".  perzooGms.      per  xoo      Solid Phaas. 

Sohitioa.      Mda.  H^.  Solution.      Mols.HsO. 

o  37  92  4.04  C(lBr3.4E^O  40  60.65  10.20  CdBrji.H^O 

18  48.90  6.21             "  45  60.75  10.24         '' 

30  56.90  8.73             "  60  61.10  10.39         " 

38  61.84  10.73             "  ^  ^2-29  10.48          " 

35  60. 29  10.05  CciBr,.I^O  100  61.63  10.63         ** 

Density  of  saturated  solution  at  i8^=  1.683. 

SCJLUBILITY  OF  CADIOUII   BrOIODB  IN  AlCOHOL,   EtHBR,   EtC. 

100  gms.  sat.  solution  of  CdBr24HsO  in  abs.  alcohol  contain  20.93  gms.  CdBrt 

it  iS*.  (Eder.) 

100  gBOA.  sat.  solution  of  CdBrj^HsO  in  abs.  ether  contain  04  gm.  CdBrj  at  15°. 

(Eder.) 

iQocms.  absolute  acetone  dissolve  1.559  gms.  CdBrs  at  i8^    dy  sat.  sol.  » 

•*073,  (Naumann,  1904.) 

100  gmt.  benzonitrile  dissolve  0.857  gm.  CdBrs  at  i8^  (Naumann,  19x4.) 

100  gmt.  anhydrous  hydrazine  dissolve  40  gm.  CdBrs  at  room  temp. 

(Welsh  and  Broderson,  1915.) 

^OFIOCAL  SOLUBILmES,  DETERMINED  BY  THE  METHOD  OF  LOWERING  OF  THE 

FmznG-FoiNT  (see  footnote,  p.  i),  Are  Given  for  the  Following  Mixtures: 

Cadmium  Bromide  -f  Cadmium  Chloride  (Nacken,  1907;  Ruff  and  Plato,  1903.) 

+  Cadmium  Iodide  (Nacken,  1907.) 

-H  Calcium  Fluoride  (Ruff  and  Plato,  1903.) 

4-  Cuprous  Bromide  (Hemnann,  1911.) 
4-  Potassium  Bromide  (Brand,  19x3.) 

-j-  Sodium  Bromide 
+       "  "    +  Potassium  Bromide    " 

^^^^'^On  (Moao)AMMONIUM  BROMIDE  CdBrs.NH«Br 

Solubility  in  Water. 

(Rimbach,  1905;  Eder.) 

!•  100  Grams  Solutioo  contain  Gm«.  Atomic  Relation.       G. CdBrs J>IH4Br 

'Cl  bT  nB..         Cd    :    Br    :    NH«.    *&|u'5o^.°"' 

'0      16.33        34.87        2.63        I        3        I        53.82 

148         17.40  37.15  2.80  I  3  I  58. QI 

5*2       19.79        42.38        3-21        I        3        I        65.31 
"o-i       22.99        49  17        3-72        I        3        I        7598 

wgma.  gat.  solution  of  CdBrj.NH^Br  in  abs.  alcohol  contain  15.8 
VOL  double  salt  at  15^  (Eder). 

^^Zm,  sat.  solution  of  CdBr,.NH3r  in  abs.  ether  contain  0.36 
pn.  donUe  salt  at  15^  (Eder). 

fl*MWlIO  AOm  (CH,),A80.0H. 

'<»  cc  HjO  dissolve  about  200  gms.  cacodylic  acid  at  15®.  (Squire  and  Gaines,  1905.) 
^  ct  90%  alcohol  dissolve  about  28.5  gms.  cacodylic  acid  at  1 5'.  **  •• 


•t 

<l 

<l 

•1 

«l 

u 
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OADMIUM   (Tetra)    AMMONIUM   BBOMIDX  CdBr,u|NH3r. 

Solubility  in  Watbr. 

(Rimbach.) 

The  double  salt  is  decomposed  by  water  at  temperattires  below  z69^ 


i 


.o\ 


too  Cms.  Solution  contain  Cms.      Atomic  Relation  in  Sol.      Atomic  Rdatkn  in  SoBd. 


0.8 

13-0 

44  o 

76.4 

"35 
160.0 


14.72 

1495 
15.01 

14.6 

15s 
14.7 


Br. 
50.46 


51 
53 

5S 

59 
62 


48 

85 
28 

SO 
67 


NH«. 
6.67 
6.85 

7-35 
7.80 

8.45 
9-43 


Cd 


:  Br 
4.82 

4  85 

5  04 

5-32 

5-38 

5-99 


NH«. 
2. 82 
2.85 

3  04 
3  32 
3  38 
3-99 


"Cd 


I    Br 
10.02 

"•57 
6.84 

6.63 

7.40 

6. 03 


NH«. 
8.02 

9  57 
4  84 
4  63 

5.40 
4  03 


OADMIUM  (Mono)  POTASSIUM  BBOMIDI     Cd6r,.KBr.H^. 

Solubility  in  Water. 

(Rimbach;  aee  also  Eder.) 
xoo  Cms.  Solution  contain  Gma. 


0.4 
15.8 

50.0 
1x2.5 


Cd7 


Br. 


15.41  330 

16.85  35.96 

19.58  41.86 

22 .24  48 . 28 


IC 

5  42 
5  86 
6.85 
8.14 


Atomic  Relation  in  Sol. 


Cd 
I 
I 
I 
0.98 


Br 
3 

3 
3 
3 


z 

X 

I 

I  03 


Gnis.CdBr< 


53-63 
58.61 

67.87 
78 


zx 


CADMIUM   TetraPOTASSIUM    BBOMIDE  is    decomposed    by 
ordinary  temperatures. 


water   at 


CADMIUM   (Mono)BUBIDIUM  BBOMIDE  CdBrs.RbBr. 

Solubility  in  Water. 

(Rimbach.) 


f. 
0.4 

14-5 

49.2 

107-5 


100  Cms.  Solution  contain  Gms. 


Cd. 

8-37 
10.72 

15.01 

19.65 


Br. 

17 -93 
23.02 

32.13 
41.12 


Rb. 

6.43 
8.30 

II. 51 

14.06 


Atomic  Relation  in  Sol. 

Cd      : 
I 

0.99 
I 
1.02 


Br 

:     Rb. 

3 

1. 01 

3 

1. 01 

3 
3 

I 
0.96 

Gms.  CdBn-RUir 

per  zoo  Gum. 

SolotioD. 

32.65 
41.87 

58.54 

75-77 


CADMIUM  (Tetra)BnBmn}M  BBOMIDB  CdBr,.4RbBr. 


Solubility 

IN 

Water. 

(Rimbach.) 

xoo  Gms.  Solution  contain  Gms. 

Atomic  Kelation 

in  Sol. 

Gms.CdBiM] 

t*. 

Cd              Br              Rb. 

Cd        : 

Br    : 

Rb. 

per  xooGn 
SolytioB. 

o.S 

5.70      24.94      17.97 

0.98 

6 

4.05 

47-95 

13.5 

6.55      28.74      20.74 

0.97 

6 

4.05 

55-17 

51.5 

825      35.51      25.39 

0.99 

6 

4.02 

68.82 

114. 5 

9.50      40.67      29.00 

z.oo 

6 

4.0 

79.04 
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OMXVU  (Mono)    SODIUM   BBOMIDl  CdBr,.Na6raiH.O. 

Solubility  in  Water,  etc.,  at  15®. 

(Eder  — Ding,  polyt.  J.  aai«  i8g.l'760 
Gms.  CdBn.NaBr  per  loo  Gma. 


Water 

Absolute  Alcohol 
Absolute  Ether 


Solution. 

490 
21.2 
0.52 


Solvent. 
96.1 
27.0 

0.53 


Solid 
Pbue. 


CdBr,.NaBr.2iH,0 


CHL0B4TB  Cd(C10,)s.2HtO. 

Solubility  in  Water. 

(Measaer,  1902 ) 


6-5 

0.0 
50 


llob. 

"^*^?i.  nS1*iS^  Solid  PU«. 
per  100  Gms.  per  100  Moh. 

^-  -    '  HiD. 

loe 


Gms.  Mols. 

4,     Cd(CIOi)t     Cd(C10i)t 
'' '  per  100  Gms.     per  100 
Solution.     Mols.  UaO. 


SoUd  Phase. 


26.18  3.07 

52-36  9S2 

72.10  22.47    Cd(aOi)f.aIW) 

72.53  22.87 


:   O 
18 

49 

65 


ity  of  the  sat.  solution  at  iS""  »  2.284. 


74.95  25.92  Cd(a0«)fl.2Hi0 

76.36  27.98 

80.08  34.82 

82.95  42.14 


CHLOBIDE  CdClt.2iHtO. 


—  W.AIA 


Solubility  in  Water. 

p.  t.  Brifhanslalt  3,  4S3*  '00;  above  Ioo^  Etard  —  Ann.  chim.phfs.[7]  a*  536,  '944 


C   CdCb  perliolsX^dat 
per  100 
Mob.HsO. 


Solid 


G.Cd 

100 


9 
9 

5 

o 

o 

18 

36 


43  58 

75 

49  39 

9.6 

55  58 

"3 

59  " 

14.3 

44  35 

7.8 

47  37 

9.0 

5a  S3 

10. 9 

56.91 

12. 8 

S7-9I 

»3  5 

CdCl,.4H,0 


+  10 
20 
40 
60 
80 
100 

CdCl,.2iH,0    150 

200 
270 


(mooodinic) 


OlPer 
oGms. 
Solution. 

57-47 
57-35 

57-51 

57-71 
5^-41 

59  52 
64 -8 

72.0 
77-7 


Mok-CdOt 
per  100 
Mob.HiO. 

13-3 
13   2 

13 -3 

13-4 
13-8 

I4-4J 


Solid 
Phase. 


CdCl,.H,0 


Density  of  saturated  solution  at  i8*  «  1.741. 

100  gms.  abt.  ethyl  alcohol  dissolve  1.52  gms.  CdCli  at  I5*.5. 

too  pus.  abt.  methyl  alcohol  dissolve  1.71  gms.  CdClj  at  I5*.5.    (de  Bruvn.  i89«.> 

u»  fma.  ahs.  methyl  alcohol  dissolve  1.5  gms.  CdCU  at  the  crit.  temp. 

-^  .        -  .  (Centnenawer,  1910.) 

"» |n«.  ixozooitnle  dissolve  0.063  pn-  CdGj  at  18®.  (Naumann.  19x4^ 
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Reciprocal  Solubilities,  Determined  by  the  Method  of  Lowkiiiig  11 
THE  Freezing-point  (see  footnote,  p.  i),  Are  Given  for  the  Followd 
Mixtures: 


Cadmium  Chloride  +  Cadmium  Iodide        (Nackea,  1907  (c);  Ruff  mad  Plato,  tgqsO 

+  Cadmium  Fluoride     (Ruff  andnAto,  1903) 
+  Cadmium  Sulfate 

+  Calcium  Chloride        (Sandonnini,  191 1, 19x4;  Mtagt,  I9xx0 
+  Cuprous  Chloride      (Hefrmaiui,  1911.) 

+  Lead  Chloride  (Sandnnnini,  19x9, 19x4;  Hcxnnaim,  xgrx^ 

+  Magnesium  Chloride  (Menge,  1911.) 

4-  Manganese  Chloride  (Sandonnmi,  19x4;  Sandnnnf ni  and  Scaipa,  191 
4*  Mercuric  Iodide  (Sandonnini,  19x2.) 

+  Potassium  Chloride   (Bxand,  x9xx0 
+  Sodium  Chloride  " 

4-       "  "      .  "^  Potassium  Chloride    (Biand,  x9xx^ 

4*  Strontium  Chloride  (Saodonnini,  x9xx;  X9X4.) 

4-  Thallium  Chloride  (Korreng.  19x4;  SandoDnii^  X9X34 

4-  Tin  (ous)  Chloride  (Hemnann,  x9xx;  ^*^<^^TrHi,  19x4^ 

4-  Zinc  Chloride  (Hemnann,  X9XX.) 


OADMIUM   AMMONIUM   OHLOBZDI  Cda,.NH4CL 

Solubility  in  Water. 

(Rimbach  —  Ber.  30^  3075*  1897.) 
.  a  100  Gms.  Solution  contain  Gma.         Cms.  CdClaJ^H«Cl  per  xoo  Gas. 


«l 

•• 

41 

•1 

II 

II 

•1 

II 

II 

II 

II 

II 

»     . 

Cd. 

a. 

NH  . 

Solutioa. 

Water.' 

2.4 

14.26 

13-44 

2.24 

29.94 

4^    74 

16.0 

15-82 

IS  07 

2.56 

33-45 

50.26 

41.2 

18.61 

17.46 

2.89 

38  96 

63   83 

63.8 

20.92 

19-73 

3-34 

43-99 

78.54 

105.9 

24.70 

23-52 

4  01 

52-23 

109 -33 

OADMIUM   (Tetra)    AMMONIUM   OHLOBIDl  Cda..4NH«CL 

In  Contact  with  Water. 
The  salt  is  decomposed  in  aqueous  solution. 

(Rimbach.) 
.  e  xoo  Gms.  Solution  contain  Gms.  Atomic  Relatioo  in  Solntko. 


*    . 

Cd. 

Cl. 

NH4. 

Vd 

:     Cl      : 

NH«: 

3  9 

5-75 

18.17 

7-37 

9.96 

7.96 

16. 1 

6.96 

20.26 

7  97 

9.20 

713 

40. 2 

9.91 

23.84 

8.92 

7.61 

5.61 

58  5 

12.50 

26.53 

9-35 

6.71 

4.66 

112. 9 

16.66 

31-79 

10. 78 

6.02 

4  02 

"3  9 

16.51 

3271 

11.30 

6.26 

4.26 

Solubility  op  Mixtures  op  Cadmium  Tetra  Ammonium  Chlori 
AND  Cadmium  Ammonium  Chloride  in  Water. 

(Rimbach  —  Ber.  35»  1300,  'oa.) 


«•. 

xoo  Gms. 

Solution  contain  Gms. 

Atomic  Relation. 

aoua  rnase* 
Mol.  per  cent  of: 

Cd. 

a. 

NH4. 

Cd 

:    Cl       : 

NH«. 

Cdq»         CdCB 
NHtO.        4NH^ 

I.I 

5-34 

17.62 

7.27 

10.47 

8.50 

49.6          50.M 

14  0 

7.12 

19.86 

7.84 

8.84 

6.87 

470        S3C= 

40.7 

10.24 

23.82 

8.85 

7-37 

5.37 

77-0          23.0 

s«s 

12.50 

26.53 

9-35 

6.71 

4.66 

.  •  •              ■  •  • 
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x.o 

lo-i 
j8.a 


OF  Mixtures  op  Cadmium  Tbtra  Ammonium  Chlorioi 
AND  Ammonium  Chloride  in  Watbr. 

(RlmladL) 


loo  Gnt.  Sohitka 
cmtain  Gms. 

er 
3.83 


2.76 
3.16 

351 


CL 
17. II 
18.84 
22.56 
25.21 


NHl 

7.82 

8.71 

10.49 

11.72 


6d 

I 
I 
I 
I 


Atomic 
Reladoo. 


:  a 

19.21 
21.62 
22.65 
22.79 


17.28 
19.62 

20.74 
20.89 


SoUdPhue. 
Mol.  per  cent  of; 

NH«a.    Cdas.4NH^. 


59  o 
74.0 
71.0 
69.0 


41.0 
26.0 
29.0 
31.0 


BABIUM   OHLOBIDl   2(Cda,).6aCl,.5H/). 
Solubility  in  Water. 

(Rimbach  —  Ber.  30, 1083,  '97.) 


100  Gms.  SolntioQ 

Gmt.  a(Cd< 

:nt)3acit 

%•. 

oootamGim*. 

per  xoo 

Gms. 

cd. 

a. 

Ba. 

Solutka. 

Water. 

32.6 

17.71 

16.89 

II. 0 

45.60 

83.82 

41  3 

19.22 

18.15 

11.77 

49.14 

96.62 

53  9 

19.85 

18 -75 

12.41 

51.04 

104.25 

62.2 

20. 59 

19.66 

12.83 

5308 

"313 

69s 

21.20 

20.18 

13  09 

54-47 

119.64 

X07.2 

24  25 

23  23 

14.90 

62.38 

165 .85 

[>1CXV1I  BABIUM   OHLOBIDl  CdCl,.Baa,.4H,0. 

Solubility  in  Water. 

(Rimbach.) 


22.5 

329 

41  4 

53  4 
63.0 

978 
108.3 

loga 


xoo  Gms.  Solntioo 

Gms.  CdCI|3aClt 
per  100  Gms. 

contain  Gms. 

Cd. 

a. 

Ba. 

&)lutioD. 

Wattf. 

11.98 

15    19 

14.71 

41.88 

72.06 

12.40 

16. 18 

16.09 

44.67 

80. 73 

13  05 

16.95 

16.81 

46.81 

88.01 

13  0 

18.21 

18.13 

50  30 

101.21 

14.73 

18. 81 

18.74 

52.28 

109.56 

17 -57 

22.48 

22.00 

62.05 

163.50 

18  53 

ns^ 

22.79 

64.83 

184.33 

18.67 

23.69 

29 -95 

65   31 

188.27 

UDHnm  MAaBSBIUM  OHLOBIDl   2(CdCl,)MgCl,.i2H,0. 

Solubility  in  Water. 

(Rimbach.) 


too  Gms.  Solutiao 

Gms.  a((M( 

:3t).MsClfl 

«". 

contain  Gms. 

per  100 

Gms. 

Cd. 

OX. 

Mg. 

Solution. 

Wattf. 

»4 

22.14 

21.06 

2.41 

45.61 

83.86 

10  .g 

24  30 

22.80 

2-55 

49.69 

98.77 

S5 

26. 24 

24. 55 

2.72 

53  51 

II5IO 

07.3 

28.45 

26. 71 

2. 98 

58  14 

138.90 

ai.g 

31  84 

30. 20 

3  44 

65.48 

189.69 
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CADMIUM  (Moao)BUBIDIUM  CHLORIDI  Cdas.Rba. 

S(»<UBiLiTY  OF  Cadmium  Monorubidium  Chloridb  in  Watbb. 


1.2 

41.4 
S7-6 

103-9 


(Rimbttch,  1902.) 


zoo  Gms.  Solutkm  contain  Gms. 


Cd. 
4.80 

6.20 

9-34 
11.40 

17.14 


CL 

4. S3 
5.88 

8.86 

10.78 

16.37 


Rb. 
363 

4. 75 

7.14 

8.63 

13-39 


Gms.  CdCb-Rba  per  100  GiH. 


Solution. 
12.97 

16.80 

25-31 

3083 
46.62 


Watcc 

14.90 

20.19 

33  89 
44.5^ 
87.36 


CADMIUM  (Tetra)BUBIDIUM  CHLORIDI  CdC]t4RbCL 

In  Contact  with  Watbs* 

t1limhmt4%\ 

m    • 

The  double  salt  decomposes  to  CdCl,.RbCl  and  RbCL 


0.7 

8.8 

13.8 

42.4 

59  o 

108.4 


100  Gms.  Solution  contain  Gms. 


Cd. 

0.65 
1.07 

1-32 
3.21 

4.61 

8.94 


a. 

6.52 

7-37 
7.86 

"•35 
13-41 
18-57 


Rb. 


Atomic  Relatian. 


Cd 


14 

n      I 

16 

13       I 

16 

93       I 

32 

45          I 

25' 

31       I 

31 

IS         1 

:    a 

31.88 

21.89 

18.88 

II. 21 

9-23 

6.57 


:     Rb. 
29.88 


19 
16 

9 
7 
4 


89 

83 
21 

23 
59 


Solid 
Mol.  per  oe«K« 

ddSi 

RbGL. 
30 

24 
16 

14 

33 


6r 


Solubility  of  Mixtures  of  CdCl,.4RbCl  and  RbCl  in  Wate 

(Rimbach.) 

Solid  Phase. 


0.4 
14.8 
17.9 


zoo  Gms.  Solution  contain  Gms. 


Atomic  Relation. 


Cd. 


CI. 
12.86 
13.62 

14. 0 


Rb. 

30 -97 
32.81 


Cd 


a 
I 
I 
I 


Rb. 
I 

I 
I 


Mol.  per  cent  ol: 
Cdas.4RbCl     Rbd- 


55 
67 

80 


45 

33 
20 


The  Effect  of  the  Presence  of  HCl,  CaCli  and  of  LiCl  upon 
*^  smoN  OF  Cadmium  Tbtrarubidium  Chloridb  by  Watbr  at 


CRimhiirh,  igofr) 


100  Gms.  Solution  contain  Gms. 


Total  a. 

3644 
28.4s 

12.09 

14  98 

12.70 

10.85 

9.08 

26.49 

20. 37 


a. 
0.84 
0.80 

3-«4 
c^ 

7.5^ 
5-77 
3-78 
1.84 

Li. 
4.87 

3-33 


HQ. 
36.61 
28.44 
9. II 
CaClj. 
20. 91 
15.96 

14.47 

5.10 

Lia. 

29.40 

20   11 


Cd. 

0.41 

035 

0.69 

0-73 
0.77 

I  00 

1 .24 

056 
052 


Rb. 

1-39 

1-38 
6.74 

2.80 

4.87 
8.51 

12.14 

3-871 
7.84 


Mols.  per  zoo  Mnis.  HsO. 


CdCls. 
0.109 
0.082 
0.139 

0.159 
0.163 
0211 
0262 

0139 
0122 


Rba. 
0.483 
0.422 
1.772 

0.799 

1-353 
2-365 
3-385 

1 .271 
»-433 


HU. 
29.76 

^0.35 
5.60 

CaQs. 

4-59 
3-41 
2.24 

1. 09 

ua. 
19.40 

12.54 


DBCdCfti 
i6*. 

Molecdtf^ 
CdCb:  *^ 

443 

5.15 
n.75 


.04 
IX. «^ 


\ 


9.1 


«9 


See  Note  on  next  page. 


X73  CADMIUM  CSHLORIDI 

UIMXUM   (Mono)   POTABBIUM   0HLOSID2S  CdCU.KCl.H.O. 

Solubility  in  Water. 

I— Ber.  J<H  jo79>  '97;  we  abo  Croft— PhiL  Mag.blai.  356,  '4a.) 


SCO  Gms.  Solutioo 
%•.*  cootain  Gms. 

a.6        9.53  9.03  3.31 

15.9  11.63        1098  3.99 

41 -5  15 -47        14-73  5 -45 

60.6  17.68        16.80  6.20 

los  I  32.46        21.34  7.87 


Gms.  CdQsXa 

per 

ZOO  Gms. 

Solution. 

Water. 

21 

.87 

27.99 

26.60 

36.24 

35 

.66 

55-34 

40 

.67 

68.55 

51 

67 

106.91 

W)1IIU1C  (Tetra)    POTASSIUM   OHLOBIDl  CdCl,.4KCl. 

In  Contact  with  Water. 

(Rimbach.) 

^  The  double  salt  is  decomposed  when  dissolved  in  water  at  ordinary 
tei^wature. 

100  Grama  Solution  contain  Gms. 


• 

> 

Cd. 

a 

• 

K. 

4 
»3 

SO 
108. 

6 
.2 

9 

3-64 
5-66 

9.10 

11.94 

9 
14 
18 

23 

.84 
02 
09 
II 

8 
II 

13 
17 

-31 

•5a 
.60 

.16 

^to'B.---The  cflfect  of  the  presence  of  certain  chlorides  upon  the 

•^opposition  of  cadmium  tetra  potassivun  chloride  by  water  at  16® 

•^  investigated  by  Rimbach  in  a  manner  similar  to  that  used  in  the 

Q«  of  cadmium  tetra  rhubiditmi  chloride  (see  preceding  page).    The 

'^^ta*  which  show  the  extent  to  which  increasing  amoimts  of  the 

*J02J  chlorides  force  back  the  decomposition  of  the  double  salt,  were 

J*ftod  oa  cross-section  paper,  and  the  points  at  which  the  decom- 

Wtioo  was  prevented,  were  determined  by  interpolation.     These 

'^hei  which  ^ow  the  minimtrai  amount  of  the  added  chlorides  which 

y  be  present  to  insure  the  crystallization  of  the  pure  double  salt  are 

■'^•n  in  the  following  table. 


Moli.  per  too  Mob.  HjO.^  «.      .  ~  '  Mola.  per  Liter  of  Solution. 

'^    *»  >  Density  of       <  *  » 

KQ.  ril^J  Solutions.       cdQ,.  KQ.  Added 


Q^j^^^j^  ^„^.,.  ^^,,  Chloride. 

Bn       0.074     0.296        19.80  1*1403  0.033  0.132  8.828 

^      0.344      1-376  9.30  1. 1380  0166  0663  4.483 

CiCI|  0.544    2.176       3.80  1-2333  0270  1.080  1.887 

ttl        1.034     6.514*        2.378  I. 214  0.507  3.195*  1-167 

•ToUL 


CADMIUM  CHLOBIDI 


174 


Solubility  of  Cadmium  Chloride  in  Aqueous  Solutions  of  F 
Chloride  at  Several  Temperatures  and  Vice  Versa.    (SndfaaiB 


Gina.  per  loo  gms.  HaO. 

Results  at  I9.3^ 


Solid  Phase. 


III. 3 

59  59 
♦26.98 

II. 61 

1.44 

0.0 


0.0 

6.7 
11.09 

3004 
34  76 

33-94 


CdClt.2iHtO 
"  +  Dm.1 
Di.i.i 

D,^+KC1 
KCl 


Gms.  per  100  gins.  HiO. 

ddcC  KCP 

Results  at  40.1  ^ 


Results  at  29.7* 


129.65 

97.62 

68.23 

47.12 
♦32.67 

24.26 

15-99 

1547 
2.42 

0.0 
Dm.i  «  CdCl 


0.0 
0.70 
7.08 
9.89 
13.06 
16.10 

25 -97 

33.58 
37.66 


CdCl2.2iH,0 
"+D1.1.1 


133-85 
92.15 
51.90 

*37.9i 

24.45 
18.97 

19.92 

2.98 

0.0 


0.0 
2.70 
11.50 
15.21 

21.73 

3551 

37.63 

40.45 
40.36 


Solii 

CdC 
Di. 


D 


Results  at  54.5. 


(I 

u 


37.21 

i.KCl. 


+D1.4 
Dm+KC1 
KCl 


133.9 
102.15 

♦44.01 

26.13 

4.20 

0.0 


0.0 
2.32 
18.39 

43.78 
45.52 
43.00 


Di. 


CdC 
Dm. 


H,0,  D,.4  =  CdCl,.4KCl. 

*  Shows  the  solubility  of  the  double  salt  in  water. 


Solubility  of  the  Double  Salt.    CdCl2.4KCl  in  Water.    (Sudh 


f. 


Gms.  CdCls.4Ka  per 


Mol.  Ratio  in  Solution. 

iCdCl, 


100  gms.  HsO. 
19.3  41.65 

23.6  45.35 

29.7  49.05 

40.1  57.55 

50.2  68.89 

54.5  69.91 

Solubility  of  Cadmium  Chloride  in  Aqueous  Solutions  of  Sodium 
AT  Several  Temperatures  and  Vice  Versa.     (Sudhaus.  xgx^ 


u 


6.37  KCl 

5.85 

5.34 
4.60 

4.30 
4.12 


« 

it 

ti 
It 
u 


Gms.  per  100  gnw.  HtO. 
CdCU.  NaCl.  ' 

Results  at  I9.3^ 


SoUd  Phase. 


Gms.  per  100  gms.  HK>. 


Solid! 


III. 30 
116.64 

85.15 
♦40.01 

5.96 
0.0 


0.0 

7.52 
12.19 

25.67 

36.76 

35.84 


CdCl2.2iH20 
"  +Di.j.s 
Di.2.3 


(( 


"  +NaCl 
NaCl 


Results  at  29.7' 


CdCU.        NaCl. 
Results  at  29.7°  (con.). 

♦43.74     27.46       Di.2.« 

9.43     37-54  ".    + 

Results  at  40.1°. 
137.03     15.14  CdCl».HiC 
♦48.17     29.50      D1.J.J 
13.31     38.16  _     "    + 
*  Results  at  54.5" 


132.67      9.63  CdClj.2iH20+Di.j.8 140.42     19.10  CdClf.HtC 


123.54 
106.16 


D1.2.S 


It 


♦52.76     32.97 

22.53     39.07 
0.0      36.82 


10.10 

12.92 

91.10     15.41 
Di.,.i  =  CdCl2.2NaCl.3H2O. 

*  Shows  the  sdubility  of  the  double  salt  in  water. 

CADMIUM  CINNAMATE8  (C.HsCH  :CH.C00)2Cd. 
100  gms.  water  dissolve  0.070  gm.  cadmium  cinnamate  at  26®. 
100     **        **  '*       0.56      '*    cadmium  isocinnamate  at  20®. 

100     "        "  "      o.io      **    cadmium  allocinnamate  at  20®. 


D1.2.S 

NaC 


(d 
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Dgins. 


CTMIIDl  Cd(CN)t. 
H4O  dissolve  1.7  gms.  Cd(CN)s  at  I5^ 


QoAimis,  x88s.) 


EonuM  FLUoami  cdFt. 

lOOoc  of  sat.  solutioa  in  water  contain  4.33  gms.  CaFj  at  25^ 
100  oc  oCsat.  solution  in  1.08  n.  HF  contain  5.62  gms.  CaFs  at  25^   Gacger,  1901.) 
Fneaig-point  lowering  data  (solubility,  see  footnote,  p.  i)  are  given  for  mix- 
gfi  oC  caunium  fluoride  and  cadmium  iodide  by  Run  and  Plato  (1903),  and 
or  noEUiret  of  cadmium  fluoride  and  sodium  fluoride  by  Puschin  ancf  Baakov, 

CmOUM  HTDROZmi  Cd(OH),. 

Solubility  in  Water. 

1  fits  oC  aqueous  solution  contains  0.0026  gm.  Cd(0H)2  at  25^ 

(BodULnder,  1898.) 

SoLUBiLrry  in  Aqueous  Ammonium  Hydroxipb  Solutions. 


Results  at  25^ 

(Bondoiff.  X904-) 

Xanaifitj  of 
Kb 

o-S 

I.O 

1.8 
4.6 


Results  at  16-2 1^ 

(Euter,  X903.) 


Cd(OH)s 
per  litcf . 

0.274 

0.707 

1.516 

S  609 


f. 
16-17 

u 

31 

u 


NomiAlityof 
NHt. 

0.47 
0.87 
0.26 
0.51 


Gms.  Cd(0H)t 
per  liter. 

0.44 

1. 17 

0.09 

0.32 


^^xmim  lODiDi  cdi,. 


(Diets,  1900; 

Cw- CdU  oer  100  Gbw. 


Solubility  in  Water. 

alto  Kremeri,  z8s8;  Eder,  1876;  Etord,  1894.) 


0 
10 

IS 
18 

20 

2S 


SoioUat. 
44.4 

45-4 
45.8 

46.02 

46.3 
46.8 


Water. 

79.8 
83.2 

84. S 

85.2 

86.2 
87.9 


Mob.  Cdls 

per  100 
Mob.IbO. 


3 

4 
4 
4 
4 
4 


9 
I 

17 

2 

26 
34 


f. 

30 
40 

SO 

75 
100 


Gma.  edit  per  100  Gms. 

S<4ution.  Water. 

47.3  897 

48.4  93.8 

49-35  97-4 

52.65  III. 2 

56.08  127.6 


Mob.  edit 

per  zoo 
Mols.  HK>. 

4.43 
4.6 

4.8 

5-4 

6.3 


'^o*^  of  saturated  solution  at  iS**  =  1.590. 

Solubiutt  of  Cadmium  Iodide  in  Organic  Solvents. 

^         Gms.  CdU  per  100  Gms.  ^, 


Ahsointc  Alcohol 

Ethyl  Alcohol 

Methyl  Alcohol 

^Alcohol 

™olute  Acetone 
Benzomtrile 

Jthyl  Acetate 
Ethyl  Ether 
^y.  Hydrazine 

BOOtOt 

u 


»  . 

Solution. 

Solvent. 

yja&crvzx. 

15 

505 

102 

(Eder.) 

20 

42.6 

74.27 

(Tmiofeiew,  xSgx.) 

20 

59  0 

•143.7 

(Timofeiew,  1891.) 

20 

28.9 

40.67 

(Timofeiew,  1891.) 

18 

20 

25* 

(Naumann,  1904.) 

18 

•  ■  • 

1.63 

(Naumann,  19x4.) 

18 

•  •  • 

i.84t 

(Naumaim,  x9xa) 

12* 

•  •  • 

0.143 

(Tyrcr,  X9XI.) 

5-20 

•  •  • 

84t 

(Welsh  and  BroderK»,  19x5.) 

16.0 

0.047 

(I^inebarger,  1895.) 

350 

0.094 

<< 

trfu-. 

914s. 

X  per  xoocc. 

CADMIUM  lODIDI  176 

Solubility  of  Cadmium  Iodide  in  Methyl  Alcohol,  Ethyl  Alcohol,  Pbotd 
Alcohol  and  in  Isopropyl  Alcohol  at  Different  Tempsraturbs 

(Muchin,  1913.  see  also  Tiznofeiew,  1894.) 

Gimms  Cdls  per  xoo  Grams  Sat.  Solution  in: 


>  . 

CHsOH. 

cauaa. 

CiHiOH. 

dOOHM' 

0 

67 

33-5 

16 

369 

5 

•  •  • 

41 

22 

369 

10 

68 

54  (itii^'-tr.lemp.) 

28. s 

37-« 

20 

69 

S3 

41.5  (ti.teinp.) 

37-3 

25 

69s 

52.2 

37-8 

37-3 

30 

70 

S^-5 

3SS 

37-3 

40 

71 

50.8 

345 

37-3 

SO 

725 

50 

34  0 

37-3 

Solubility  of  Cadmium  Iodide  in  Ethyl  Ether.    (Linebaiier*  189$-) 

^  Mols  Cdls  per  Gms.  Cdls  per 

*  '  zoo  Mols.  CdIs+(CsHi)K).    xoo  gms.  (CsHO^- 

o  0.03  0.148 

15.5  0.04  0.198 

20.3  o.os  0.247 

Solubility  of  Cadmium  Iodide  in  Methyl  Formate,  Ethyl  Formate,  Prof 
Formate  and  in^Ethyl  Acetate  at  Different  Temperatures.  (Mudua,  191 

Gms.  Cdl)  per  loo  Gms.  Sat.  Solution  in: 

f.  / * ■ V 

HCOOCHs.  HCOOCsHs.  HCOOCaH?.  CHtCOOCA 

o  0.84  1. 16  2.37  4.73(?) 

13.0  0.7s  I. OS  2.07  1.67 

26.0  0.66  0.77  1.53  2.02 

Solubility  of  Cadmium  Iodide  in  Aniline,  Pyridine  and  in  Quinounb 

Different  Temperatures.    (Muchin,  1913.) 


Gms.  Cdls  per  xoo  Gms.  Sat.  Solution  in: 


> 


f.  / «- 

CHsNHs.  C»HsN.  CsHrN. 

40  ^*7                    •*.                    ••• 

50  2.3                    O.I 

60  3.1                  0.5                  2 

70  4                    1.7                 35 

80  5.1                 4.8                 5 

90  6.4               13.4                 6.7 

100  8.4               30                    8.3 

Solubility  of  Cadmium  Iodide  in  Mixtures  of  Solvents  at  Differ 

Temperatures.    (Muchin,  X913.) 

Composition  of  Solvent  ^AlcSh^^ta'^                  Gms.  Cdls  per  loo  Gms.  Sat.  Solution  at: 

inMoU.  Solvent.                ©•.                        i6.8».                          jS.S*. 

1CH8OH+2CHCI3  II. 8          II. o              10.4                    9.3 

iCHsOH+iCHCU  21. 1          22.4             22.3                 20.6 

IC2H50H+2CHCU  16.2            7.5               7.1                   6.6 

iCaHfiOH+iCHCU  27.8          13.9              14.3                  13.6 

2C2H6OH+1CHCI,  435          25.2             24.1 

xCHfiOH+^fCHCU  60.3         34.4 

"                "  9^'^          45-4 

iC,H60H+2CeH«  22.8          17.6         16. 3 '(1*6.3*')     15.2(31.5 

iCjHfiOH+iCeHe  37.1          26.1        26.0(15.7**)     26.0    " 

2C2H60H+iC«Ht  54.1          33.5        35.3  Us") 

xCAOK+yC^tU  9.8           6.5               ... 


•  •  • 
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OADlflUM  lODIDI 


Sglubilitt  op  CADiauii  Iodide  in  Mixturbs  of  Solvents. 

(Mtichiii,  1913.) 


for  a  mixed  solvent  composed  of: 

kL  Pyxidbe+One  If  oL  ChloroloRn. 

One  Mol.  Pyridine +Oiie  MoL  Bensene. 

Can.  Cdit  per                     Cms.  Cdli  per 

• 

Cms.  Cdltper 

Gms-Caispi 

100  Cms.           t*.              100  Gms. 

f. 

100  Cms. 

f. 

xoo  Gms. 

SaLSoL                             SaLSoL 

Sat.SoL 

Sat.  Sol. 

1.27           63                   6.3 

57. 9 

1.77 

72.5 

32.6 

1.7a           64                   8.3 

60 

2. a 

74.0 

35.9 

2.3              64.5           12.3s 

65 

4.2 

76 

36.3 

3.0             64                14.8 

70 

8.1 

80 

40.8 

4.0         6a            22.0 

71 

"5 

85 

41.6 

5.6         61.15      24.67 

71. 5 

15.0 

90.4 

42.67 

Lmr  or  CADiauii  Iodide  in  Ethyl  Ether  Containing  Water  at  la*. 

(TVxer,  191 X.) 

mQ^per 

ieUier+H/>-»  0.0      o.io    0.30    0.50    0.70    0.90  i.oo    i.io  x.i48at. 

B-Cdlsper 

ns. advent— »     0.143  0.78    3.07    3.36    4.77    6.46  7.30    8.37  8.68 


Distribution  op  Cadmium  Iodide  at  30®  Between: 

(Dahr  and  Datter,  1913.) 


Iter  and  Amyl  Alcohol. 


Water  and  Ethyl  Ether. 


OS.  per  100  oc 

c 

Gms.  per  100  cc 

A 

c 

(c).  Akobol  Layer  (O- 

HlO  Layer  (c). 

Ether  Layer  (c*). 

?• 

43 

I. IX 

37  18 

8.38 

4  43 

25.86 

113 

30 

03 

6.61 

4.54 

12.55 

115 

15 

38 

3  09 

4-97 

8.94 

1.20 

12. 

.60 

2.38 

5.29 

4  94 

1-33 

9 

89 

1.83 

5  40 

1-54 

1-55 

7 

.68 

1.06 

5-52 

i.io 

1.76 

4 

03 

073 

560 

0.94 

1.87 
1  .i*. 

3 

.10 

0-51 

6.03 

point  data  (solubility,  see  footnote,  p.  i)  are  given  for  the  following 


Cadmium  Iodide  +  Cuprous  Iodide  (Henmann,  X911.) 

4- Mercuric  Iodide  (Sandonnini,  19x4.) 

4-  Potassium  Iodide  (Brand,  x9xa.) 
4-  Sodium  Iodide 


«« 


«« 


«i 


i< 


II 


AMMONIUM  IODIDES  (Mono  and  Di). 
Solubility  of  Each  Separately  in  Water,  etc. 

(Rimbach,  1905;  Eder,  1876.) 


xL  Mono  Anmionium  Iodide. 


Cd.  Diammonium  Iodide. 


f. 

Gms.  Cdli.NHJ  per 
100  Gnu. 

f. 

Gms.  CdlstKHJ  per 
100  Gms. 

Solution. 

Solvent. 

Solution.       Solvent" 

»s 

52.6 

Ill 

14.5 

85.97     611. 6 

IS 

53 

113 

15 

59          143 

IS 

29.4 

417 

IS 

10                 II 

CADMIUM  IODIDES 
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CADMIUM    POTASSIUM    IODIDES,    Mono  -  CdIi.KI.H/>, 

Di  -  CdI,.2KI.2H,0. 

CADMIUM  DiSODIUM  IODIDE  CdIs.2NaI.6HiO. 

Solubility  of  Each  Separately  in  Water,  etc,  at  15*. 

(Eder.) 


SolTcnt. 

Water 

Abs.  Alcohol 
Abs.  Ether 


Gms.  CdlsKI 
per  TOO  Gms. 


Gms.  CdliaKI 
per  100  Gna. 


Soludoo. 


Solvent. 
Z06 


Solution. 

57 -8 
41.7 

3-9 


Solvent. 
137 

4.1 


Gms.  Cdls^al 
per  100  Gms. 


Sohitioo. 
61.3 

53-7 
9.0 


Solved. 
158.8 
116. 2 
9.9 


OADMIUM   NITRATE   Cd(NO,).. 

Solubility  in  Water. 

(Funk  —  Wiss.  Abh.  p.  t.  Reichanstalt  3  440,  te^ 


Gms.  Cd(NOa), 

•  •. 

per  loa 

Gms. 

^ution. 

Water. 

-13 

37-37 

59-67 

—  I 

47-33 

89.86 

+  I 

52 -73 

III. 5 

0 

52-37 

109.7 

+18 

55-9 

126.8 

30 

58.4 

140.4 

40 

61.42 

159   2 

59-5 

76.54 

326.3 

Mols.  Cd(NO|>s 
per  100  Mols.  HjO. 

4-55 
6.85 

8.50 

8-37 
9.61 

10.7 

12. 1 

25.0 


SoUd 
Phase. 


Cd(N03)3.9H,0 


a 


(t 


Cd(N0,),.4H,0 


t€ 
ii 
€t 


Density  of  saturated  solution  at  i8°  =  1.776. 

The  eutectic  of  the  system  Cd(NOi)i.4HtO  +  Cd(NOi)j  is  at]44.8*  and  has  the 
composition  Cd(NOa)i.2.65HiO.  (VssilcT,  19104 

CADMIUM  OXALATE  CdCtO«.3HtO. 

I  liter  of  sat.  aqueous  solution  contains  0.033  gm.  CdCs04  at  l8®,  (KoUimuacfa.  X90&J 


(van  Klooster.  19x0-11.) 


CADMIUM  SILICATE  CdSiO.. 

Fusion-point  data  are  given  for  CdSiOi  +  ZnSiOi. 

OADMIUM    SULPHATE   CdSO«. 

Solubility  in  Water. 

C\f ylius  and  Funk  —  W.  Abh.  p.  t.  Reichanstalt  3*  444«  'oo;  see  also  Rohnstamm  and  Cohxa  —  Wied 
Ann.  65,  344,  '98;  Steinwehr  —  Ann.  der  Phys.  (Drude)  [4]  9.  1050,  '02;  Etard —  Ami.  chim.  phys 
[7]  2   536.  '94) 

Gms.  CdS04 

per  100  Gms. 
.  "  » 

Solution.    Water. 

43.99  78.54    CdSO^.|H,0. 

44.99  83- 68 

46.6  87.28  " 

46 . 7  87 .  62    CdS04.H,0 
42.2  73.02 
396  65.57 

38.7  63.13 

37.8  60.77 


Gms.  CdS04 
per  100  Gms. 


-17 
—  10 

-  5 
-18 

—  10 

o 

■f  10 

20 


Solution. 

44.5 
46.  I 

48.5 

43-35 

43- 27 

43.01 
43.18 

43-37 


Water. 
80.2 

85.5 
94.2 

76.52 

76.28 

76.48 

76.00 

76.60 


Solid 
Phase. 


CdS04.7H,0 


« 


«( 


CdS04.tH,0 
« 


tt 


(( 


« 


40 
60 

73-5 

74.5 

77 

85 
90 

100 


it 


t€ 


M 


For  results  at  high  pressures,  see  Cohen  (1909). 
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CADMIUM  SULFATE 


SOLUBIUTT   OF  CaDMIUM  SuLPHATE  IN  AqUEOUS  SOLUTIONS  OP  SUL- 
PHURIC Acid  at  o**. 

(Eagd— Compt.  rend.  104,  507,  '87.) 


per  10  Cms.  HgO. 


O. 
12.6 

28.x 

43  3 
47.6 

538 


CdSO«. 

71.6 

70.9 

62.4 

506 

40.8 

37  o 
327 


Density 
of  Sciaticas. 


Grams  per  100  Grams  HsO. 


71.5     23.0 


I 
I 
I 
I 
I 
I 
I 
I 


609 

591 

545 
476 

435 
421 

407 
379 


U1S04. 

CdSO.. 

0.00 

74.61 

1.90 

73- 

87 

6.18 

65- 

03 

13-78 

52 

73 

21-23 

42. 

52 

23 -34 

38 

56 

26.38 

34 

.07 

35  06 

23 

.96 

xoo  gins.  95%  formic  acid  dissolve  0.06  g;m.  CdSOi  at  18.5^  (Aschan.  1913) 

Freezing-point  data  (solubility,  see  footnote,  p.  i)  are  given  for  mixtures  of 

CdSO«  -f  Li^S04.  CdS04  +  KsSO^  and  CdSO«  +  NatS04  by  Calcagni  and  Marotta 

{19x3). 


SoLUBiUTT  OP  Mixed  Crystals  op  Cadmium  Sulphate  and  Ferrous 

Sulphate  in  Water  at  25°. 

(Stortenbecker  —  Z.  physik.  Chem.  34,  109,  '00.) 


Composition  of  Sdution. 


per  100  Gms.  HaO.        Mds.  per  100  Mols.  HsO. 


CdSO*.  FeSO«. 

CryMsls  with  H  Mob.  HsO. 

76.02  0.0 

57.61  1063 

Crystals  villi  7  Mols.  HjO. 
57.61  10.63 


0.0 


26 


69 


Cd. 

6-57 
4  98 

4.98 


Fe. 

0.0 
1.26 

1.26 


0.0 


3  165 


Mol 
in 


— \ 
'o  Cd. 


100 
79.8 

79.8 

78.5 
44.6 

24.4 

CO 


Mol.  per  cent  Cd  in 

Crystals  of 

Solid  Phase. 


ICO 
99.0 

36.6 

34-6 

II. I 

4.8 

00 


CAimiUlf  POTASSIUM  SULFATE  CdK2(S0«)] 


Solubility  in  Water. 

(Wyrouboff,  1901.) 

r. 

^S*§£*^r    Solid  Ph-e.       f.  G.^«'^«Sir   so"" '■'»«• 

16 

43.89      CdE«(S04)s.2HsO     26 

42. so    CdK,(S04)i.iiH,0 

31 

46.82         «              31 

42.80 

40 

47.40          "                40 

43-45        ;; 

64 

44.90 

CADMIUM  SODIUM  SULFATE    i8o 
CADISIUM  SODIUM  SULFATE  CdNa«(S04)i.2HtO. 

Solubility  in  Water,  also  with  the  Addition  op  Cadmium  Sul- 
phate AND  OP  Sodium  Sulphate. 

(Koppel,  Gompery  —  Z.  phynk.  Chem.  52*  413,  *os) 


Cms. 


f. 


zoo  Cms.  Mob.  ptr  100  Mols. 

hVo. 

CdS04.      Na9b04.'      CdS04.     NaiS04.      CdS04.    NaiSO^. 


Gmi.  per  100  Cms. 
Solution. 


per  x< 
H|0. 


Solid 


24  22 

30  22 

40  22 

o  40 

10  39 

20  40 

40  39 
14.8  40 

o  37 

10  32 

20  22 

25  16 

30  9 


35 
40 


8 
9 


•25   »s 

.07 

35 

49     '4- 

•55    IS 

39 

36 

38     34. 

.89    IS 

65 

37 

24    25. 

•32      4 

85 

73 

54      8- 

91      5 

24 

73. 

77      9- 

26      5. 

16 

73 

81      9. 

.89      7. 

18 

75' 

38    13  • 

.18      4 

.60 

73. 

.68      8. 

.30      6. 

53 

66. 

32     II- 

■53      8 

69 

55' 

34     14- 

.69     14. 

71 

36 

25     23. 

•33     19 

83 

25 

60    31. 

■  31      37 

.80 

14. 

63     44. 

.36      39 

35 

13 

.36    47. 

.98      38 

.37 

16 

.34    46. 

04 
60 

45 
85 
55 
45 
56 

32 
62 

78 
52 
06 

14 
06 

27 


3  07 
314 
3.22 

6.36 
6.30 

6.39 
6.52 

6.29 

5-74 
4.79 
3-14 
2.21 

1.26 

115 
1. 41 


3  OS 

312 

3  28  J 

1. 12  '^ 

Z.21 

1.20 

1.72 

I•05^ 
1.47 

1.84 

2.98 

3-94 

4-59 

5-9^ 
5.86J 


CdNa,(SOJ^aH,0 


CdNa,(S0J^2H,0 
+CdSO/.JH,0 


CdNa,(S0^.2^0 
+Na^04.ioi40 


CdNa,(SOJ,.2^0 
+Na,S04 


CADMIUM  SULFIDE  CdS. 
1000  cc.  HiO  dissolves  9  X  lO"*  gms.  CdS  at  i8^ 


(Wcisd.i9c«^ 


CAESIUM   ALUMS 

Solubility  op  Caesium  Chromium  Alum,  Caesium  Iron  Alum» 
Caesium  Indium  Alum,  and  of  Caesium  Vanadium  Alum  in 
Water. 

(Locke -^  Am.  Ch.  J.  a7t  i74*  'ox.) 


FonnuU  of  Ahun. 


Cs,Cr,(S0^4.24H,0 


« 


« 


<< 


Cs,Fe,(SO^,.24H,0 


<( 


(< 


« 


CsjIn,(SO^)^.24H30 
Cs,V,(SOJ,.24H30 

See  also  Alums,  p.  32. 


Cms.  per  100  cc.  HgO. 

»•. 

Anhydrous 

Uydrated' 

Salt. 

Selt. 

25 

0-57 

0.94 

30 

0.96 

I    52 

35 

I  .206 

1. 91 

40 

1-53 

2-43 

25 

1. 71 

2.72 

30 

2.52 

4.01 

35 

3-75 

6.01 

40 

6.04 

9.80 

25 

7-57 

"•73 

25 

0.771 

I  31 

Gmn  Mob.  Salt 
100  cc.  H^. 

O.OOI5I 

0.0025 

0.0032 

0.00405 

0.0045 

0.0066 

0.0099 

0.0156 

0.0172 

0.00204 


i8i 


CAESIUM  CHL0&4U&4TK 


CAHCOM  GHLORAUBATK  CsAuCU. 


SoLUBiLmr  IN  Water. 

(RoMnbladt,  1886.) 


r. 


xo 


GmaOiAnCli 

per  100  Gnk 

aowuutt. 

f. 

Gins.CsAuCl4 
per  100  Gms. 

t 

f. 

GfliB.CaAaO« 

per  100  Gnu* 

Sohition. 

OS 

40 

3-2 

80 

16.3 

0.8 

SO 

5-4 

90 

21.7 

1-7 

60 
70 

8.2 
12.0 

100 

27. s 

30 


nHOBOBXDI  C8BFI4. 
gianis  water  diasdve  0.92  gram  CsBFU  at  20°,  and  0.04  gram  at  100*. 

(Godeffroy,  1876.) 


-    «  Ml 


CsBr. 


SaLVBturr  or  Caesium  and  Lead  Bromides  and  their  Double  Salts 

IN  Water  at  25". 

(Foote,  1907.) 


GnB.SBt.SoL 


Sottrl  Phase. 


Gms.  per  zoo  Gms.  Sat.  Sol. 


0.24 

033 

12.83 

17.24 

17  68 
18.58 


PUBq. 

0.33  PbBra+CsPbjBfft 

0.36  " 

trace  CsPbtBrt 


<( 


M 
it 
It 


it 


"  +CsPbBr, 
CsPbBr, 


Csfir. 

33-65 

36.7 
46.4 

51-15 
54.4 

55-23 


Solid  Phase. 


Pbfirt. 

trace   CsPbBri 

"  +Cs4PbBrt 
Cs4PbBr« 


it 


(A 


"  +CsBr 
CsBr 


100  grams 


100 

at  b.  pc 


100  grams 


Mercuric  BROMIDE  CsBr.2HgBrs. 

saturated  aqueous  solution  contain  0.807  gram  CsBr.2HgBrt  at  i6^ 

(Wells,  1892.) 

CABBONATE  CssCO>. 

absolute  alcohol  dissolve  ii.i  grams  CsiCOt  at  19®,  and  20.1  grams 

(Bunsen.) 

BiCABBONATE  CsHCO>. 

sat.  solution  in  HsO  contain  67.8  grams  CsHCOt  at  about  20^ 

(de  Forcraud,  1909.) 


GAXSniM  CHLORATE  CsClOi  CAESIUM  PerCHLORATE  CsClOi. 

SeLUBiLiTY  OP  Each  in  Water. 

(Calaolari.  191 2;  see  also  Carlson,  1910.) 


Resolta  for  CsCKV 

Results  for  C8CIO4. 

GM^CaOOl 
t*.     pcrieoGflBa.   t*. 

Gms-CsOa 
per  looGma. 

f. 

Gms.  CsClO* 
per  100  Gms. 

* 

r. 

Gms.  CsaO* 
per  100  Gms. 

0           2.46 

to        3.8 

SO 

60 

19.4 
26.2 

0 
10 

0.8 
1.0 

5.4 
7-3 

20          6.2 
95          7'^ 

70 
80 

34.7 

45  0 

20 

25 

1.6 
2.0  (d= 

70 
1. 01)  80 

Q.8 

I4.4(rf= 

1.084) 

JO         9-S 

90 

58.0 

30 

2.6 

90 

20.5 

0         13.8 

100 

79.0 

40 

4.0 

100 

30.0 

183 


CAESIUM  CHLORIDE 


j-point  lowering  data  (solubilities,  see  footnote,  p.  i)  are  given  for  the 
foflowing  mixtures  of  caesium  chloride  and  other  salts. 

Mixture.  Authority. 

Chloride  +  Cuprous  Chloride   (Sandonnini  and  Scarpa.  191a;  Sandoniiini,  19x4.) 
+  Silver  Chloride 

-f  Thallium  Chloride  «  «  « 

+  Lithium  Chloride        (Korreng,  191 5;  Richards  and  Mddnim,  19x70 
+  "  "         +NaCl   (Richards  and  Meldnun.  19x7.) 

+.  Potassium  Chloride   (Zemcxnzny  and  Rambach,  19x0.) 

4"' Rubidium 
4-  Sodium 


<• 


i« 


CABIUII  CHROMATB8,  CssCr04,  CssCna,  etc. 

S(M.UBiLiTY  IN  Water  at  30*. 

(Schrrinrmakcrs  and  Meijeringh,  1908.) 


Gas.  perioo  Gma. 

Cms.  per  i 

too  Gms.  SaL 

SaLSoL 

Solid  Phaae. 

< 

1 

Sol. 

Solid  Phaie. 

O^.        CKk.    ^ 

Cs«0. 

CrO>. 

70.63      0.0 

CsOH.nH,0 

0.169 

21.21 

CsiCrAo 

69.22      0.II9 

"  +Cs,Cr04 

0.096 

25    59 

it 

36.06       1.883 

CsiCrOi 

1.89 

36.19 

ti 

31.00       7.523 

u 

2.79 

41.68 

ti 

31.68      9.652 

u 

329 

44.23 

it 

3580    13.08 

±3  13 

=1=44.45 

"  +Cs,CrAi 

31.05     10.79 

CsiCrA 

2.96 

44.66 

CsiCr40u 

2405       8.98 

it 

3  40 

46.03 

(( 

3.04       2.16 

it 

3-94 

56.77 

(( 

I-6l       4.57 

"+Cs,CrK) 

10  4-35 

62.70 

"  +C1Q, 

1. 18       7.95 

CstCrAo 

2.33 

62.50 

CrO, 

0.586   15.05 

(( 

0 

62.28 

(( 

GABSnni  nUORIDE  CsF.i}H,0. 
100  gms.  H^  dissolve  366.5  gms.  CsF  at  I8^  solid  phase  CsF.ilHiO. 

(de  Forcrand,  x9xx.) 


CsOH. 

100  gms.  sat.  solution  in  HsO  contain  79.41  gms.  CsOH  at  15^  (de  Forcrand, 
1909a);  for  30^  see  above. 

CASnUM  lODATB  CSIO4. 

100  ptATtB  H2O  dissolve  2.6  parts  CsIOi  at  24^  and  2.5  parts  2CsIOt.l20i  at 

(Wheder.  1892;  Barker,  X908.) 


21*. 


CAXSIUM  Per  lODATE  CsIO*. 
ioogms.H/)di88oIve2.i5gms.CsI04at  I5^dJ^sat.  solution  =  1.0166.  (Barker,  X908.) 

CASnUM  lODroSS  Csl,  Csl,,  etc. 


Solubility  in  Water  at  25*. 

(FooCe  and  Chalker,  1908.) 

Gma.  per  loo  Gms.  Sat.  Solution.  Empirical  Comp. 

C»L                       L  ^  Residue 

7  72            1. 18  Csla.» 

7.69            1. 19  Csla.98 

2.40            1.23  CsIs.Ts 

2.35            1.23  Csl7« 

2.39            1.25  Csliaj 


Present  in  Residue. 

Csia  and  Csli 


(( 


(( 


Csl6  and  I 

«  it 


u 


it 


CAESIUM  IODIDE 
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0AE8IUM   IODIDE   Csl. 

SOLUBIUTY  OF  MIXTURES  OP  CaESIUM  IoDIDE  AND  lODINB  IN  WaTBR, 

(Foote  —  Am.  Ch.  J.  2%  azo,  '03.) 


-4 

-4 
—0.2 


Gnu.  per  xoo  Cms. 
SdutioD. 


Csl. 
27.68 

27.52 

3.18 

0.85 


52.2 
52.2 
52.2 
52.2 

73 
73 
73 


I. 

CO 

0.09 
0.31 

0.34 

Gnu.  per  xoo  Gms. 
Solution. 

I. 
452 

3-32 

3-45 

15-07 
10.50 

4.08 


Csl. 

16.7s 
6.69 

6.72 

6.65 

26.98 

16.66 

6.27 


Gms.  j>er  xoo  Gmt. 
Solution. 


6 


35 
35-6 
35-6 
35-6 


Csl. 
51.48 

51.66 

10.72 

3-74 


I. 
0.0 
0.71 
1.78 
1.60 


In  Separated  Heavy  Solution 
Gms.  per  xoo  Gms.  Solution. 

Csl. 


22 
22 

27 
17 


94 
80 

56 

68 


73 
74 

68 
80 


72 
63 

• 

40 
02 


Solid  Phase  at 
boch  Temps. 

Csl 

Csl  and  Csl, 

CsI,andCd« 

Csl,  and  I 

Solid 
Phase. 

Csl,  and  Csl. 

Cslg  and  I 

Csl, 

I 

Csl,  and  Csl, 

Csl, 

I 


CAESIUM    (Tn)  IODIDE   Csl,. 

100  cc.  saturated  aqueous  caesium  iodide  (about  17  per  cent  Csl) 
solution  contain  0.97  gram  Csl,  at  20°,  density  of  solution  «=  1.154. 

(Wells  —  Am.  J.  Sd.  [3]  44,  a«i.  Vt.) 

0AE8IUM   NITRATE     CsNO,. 

Solubility  in  Water. 

(Berkeley  —  Trans.  Roy.  Soc.  (Lond  )  303  A,  313,  '04.) 


Gms.  CsNOs  per 

G.  Mols. 

Gms.  CsNO,  per 

!•. 

100 

Gms. 

CsNO, 
per  Liter. 

t*. 

xoo  Gms. 

G.MobCaNOt 

Solution. 

Water. 

^ution.         Water. 

per  Ltter. 

0 

8.54 

9-33 

0476 

60 

45.6             83.8 

3-41 

10 

12.97 

14.9 

0.725 

70 

51.7           107.0 

4- 10 

20 

18.7 

23.0 

I. II 

80 

57-3        1340 

4 -Si 

30 

25  3 

33  9 

1.58 

90 

62.0        163.0 

5  50 

40 

32.1 

47-2 

2.12 

100 

66.3        197  0 

6.19 

50 

39  2 

64.4 

2-73 

106. 

2  68.8        220.3 

6.58 

The  Ice  Curves  for  Mixtures  of  Caesium  Nitrate  and  Watbs, 
Determined  by  the  Synthetic  Method. 

(Jones,  1908.) 
Solubility  curve. 


f  of  CrystalU- 

Gms.  CsNOs  per 

Solid 

zation. 

100  Gms.  HsO. 

Phase. 

•"0-3 

0.21 

Ice 

-0.4 

1.28 

(( 

—  1.2 

6.01 

tt 

-1-3 

8.0 

it 

-1-4 

(Eutec.) 

•  •  • 

tt 

Supersolubility  curve. 

V  of  CrvstalU- 
.  sation. 

Gms.  CsNOi  per  '     Solid 
xoo  Gms.  Ha>.        Phase 

—  1.2 

0.2I           Ice 

-2.5 

1.28 

-3.0 

3.99 

-3-2 

6.01             '! 

-3-2 

8                  ** 

The  eutectic  is  given  as  ^1.254^  and  8.51  gms.  CsNOt  per  100  gmt.  H^,  by 
Washburn  and  Maclnnes  (1911)^ 
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CAESIUM  OXALATE 


CsjCjOi-HiO. 
Solubility  of  Mixtures  of  Caesium  Oxalate  and  Oxalic  Acid  in  Water 

AT  25^ 
(FooCe  and  Andrew,  1905.) 

Varying  amounts  of  the  two  substances  were  dissolved  in  hot  water  and  the 
allowed  to  cool  in  a  thermostat  held  at  25^. 

Solid 
Phase. 

I^C,0<.2l^0 

HjCjO,.2H,0 + H,Cs(C,04)j.2HaO 

Double  Salt. 

H3Cs(Cj04)2.2H20 

H,Cs(C,0,)22H,0+H,Csj(QO^, 

Double  Salt. 

H,Cs,(QO0, 
H,Cs2(C20,),H-HCsC,04 

Double  Salt. 
HCsCjO, 

HCsCjO^-l-  HeCs,(C20  Jy 
Double  Salt. 
H.Cs,(C,0,), 

H,Cs,(C20,)7H-  CsjCjO.HaO 
CsjC30<.HjO 


Ona. 

per  100 

G.  Mob. 

per  100 

GflM.  S^tedon. 

G.  Md 

6/:,04. 

b.  HsO. 

iyy\ 

o^cA. 

CstCjOi. 

10.  ao 

•    •   • 

2.274 

•  •  • 

10.39 

0.61 

2-314 

0.03s 

7.90 

9.92 

1.924 

0.614  ) 
1. 81      ( 

4. II 

25.12 

1. 162 

4  3« 

27  55 

1.279 

2.06 

4  27 

28.30 

1.267 

2.14 

3  07  ) 

4  40 

35  90 

1.476 

482 

40.10 

I -752 

3-71 

4  45 

42  32 

1.672 

405  J 

3  OS 

48.80 

1.268 

S16 

I  04 

68.69 

0.688 

11.56  ) 

0  91 

71.24 

0.648 

13.06 

0  77 

73-45 

0.598 

14.51  I 
14-96  ) 

0  75 

74  04 

0596 

074 

75.20 

0.625 

15-93 

0^ 

75.82 

0.0 

15 -97 

Tdluradd  OXALATE  Cs,[H«TeO«.C,04l. 

100  pns.  H2O  dissolve  6.42  gms.  Cs2[H6Te06.Cs04]  at  o^  12.39  g^s-  &t  26^, 
I5X)6  gms.  at  30%  19.78  gms.  at  40^  and  27.66  gms.  at  50^. 

(RoBcnheim  and  Weinheber,  Z910-ZZ.) 

OAXSXUM  PEBMAHOAHATE  CsMnO«. 

100  cc.  sat.  aqueous  solution  contain  0.097  gm.  CsMnO*  at  i**,  0.23 

gm.  at  19**,  and  1.25  gms.  at  59**.  (Patteraon— J.Am.Chem.Soc.a8.  1735.  '06^ 


8ELXVATE  Cs,SeO«. 
100  grams  H,0  dissolve  245  grams  CSfSeOf  at  12^ 

(TuttoQ  —  J.  Chem.  Sec.  7i>  8501  '970 

SULPHATE   Cs,SO«. 

Solubility  in  Water. 

CBerkeley  — Tkana.  Roy.  See.  (Lond.)  203  A,  axo.  '04.) 


O 
10 

JO 

40 

so 


.Ci^SQtper 

100  GOM. 


62.6 

63  4 
64.1 

64.8 

655 

66.1 


Water. 
167. 1 

173 -I 
178.7 

184. 1 

189.9 

194 -9 


G.  Mob. 

Ca^4 

per  liter. 

3-42 
3-49 
3-56 
3  62 
3.68 

3  73 


Gms.  CstSO«  per 
zoo  Gms. 


ution.      Water. 


60 

70 
80 

90 
100 
108.6 


66.7 
67.2 
67.8 
68.3 

68.8 
69.2 


199.9 
205.0 
210.3 
214.9 
220.3 

224  5 


G.Mob. 

CS9SO4 

per  liter. 

3-78 

3-88 

3  92 

3-97 
4-00 


CAUIUM  DOUBLE  8ULFATI8    i86 

Solubility  of  Caesium  Double  Sulphates  in  Water  at  if, 

(Locke  —  Am.  Ch.  J.  a7t  4591  'oz.) 


Name. 


Fonnuk. 


Cms.  Anhydrous  Silt  Gs-lfek 


per  zoo  Cms. 


Caesium  Cadmium  Sulphate  CHCd(S0i)s.6Hi0 
Caesium  Cobalt  Sulphate  Cs«Co(sOi)s^H|0 
Caesium  Copper  Sulphate  Ca^u(SOi)t^H«o 
Caesium  Iron  Sulphate  C8sFe(so«)sj6H^ 

Caesium  Magnesium  Sulphate  CatMg(sOi)s^H^ 
Caesium  Manganese  Sulphate  CssMn(so4)s£HsO 
Caesium  Nickel  Sulphate         C8sNi(SO«)t^HsO 
Caesium  Zinc  Sulphate  Cs»&a(so«)2J6HsO 


Solutko. 

58. 16 
29.52 

31 -49 
50.29 

34-77 
4458 
20.37 
27.87 


Water. 

139  9 

41.9 

46.0 

lOI.I 

53-3 
80.4 
25.6 

38.6 


SthpTM 

Gni.QA 

0.245$ 
0.081 
o.o88t 
.  0.1967 
o.x;o6 

0.IS7 

0.049s 
0.0738 


SoLUBiLrrY  OF  Caesium  Sodium  Sulfates  in  Waxes  at  Tif. ' 

(Foote,  Z91Z.) 
Gms.  per  100  Gins.  Sat.  Solution.  Per  cent  CtSOi 

in  Residue. 


Empirical  Compodtioii  oC 
■^    •  Residue. 


CaaSOt.  NasSOi. 

54.65  11.44  89.98 

54.58  11.63  78.22 

54.81  11.25  34.67 

The  author's  solubility  method  for  determination  of  the  formation  and 
position  of  double  salts  is  described  in  the  paper  containing  the  above  results. 


iNa«S04.3.S3Cs,SOi 
iNa«S04.i.4iCsiSOi 
4.8NatS04.iC9iS04 


CAESIUM  DihydroxyTABTRATB  CssC«H4a.2H,0. 
100  gms.  H2O  dissolve  22.5  gms.  CSSC4H4O8.2HSO  at  o^ 

CAFRINE    C»H(CHi),N40t.H,0. 

Solubility  in  Water. 

(Average  curve  from  resulu  of  Zalai,  19x0;  PeUini,  29x0.  and  U.S.?.,  Sth  Ed.) 
^  Gms.  aH(CHa)«N40»  ^  Gms.  aH(CHi)iN40i 

*^*  per  xoo  GmsTOO.  ^*  -        __ 

o      0.6  40 

IS      10  50 

20         1.46  60 

25         2 . 13  70 

30       2.8  80 


CFcHlfla,iaM 


per  100  Gma.  HbCX 
4.64 

6.7s 

9-7 

13. S 

19.23 


Solubility  of  Caffeine  in  Organic  Solvents. 


Solvent. 
Ethyl  Alcohol 


u 
n 


ii 


ti 


Methyl 

Amyl 

Amyl  Acetate 


25 

25 
60 

25 
25 
30. 


Acetic  Acid  (995%)  21.5 

30.5 
30- 5 

30- 5 
18.0 

25.0 

30.5 
b.pt. 

Carbon  Disulfide  17 


Acetone 
Aniline 
Benzaldehyde 
Benzene 


Cms.  CftH(CHi)iN40i 
per  100  Gms.  Solvent. 

1.32(2 

1.88(1 

5.85(1 
1.14(2 

0.50(3 

0.72(3 
2.6    (3 

2.32(3 

29.4(3 

13.1(3 
0.91  (4 

1.16(2 

1 .  23  (3 

5  •  29  (4 
0.06  (s 


Solvent. 

Carbon  Tetra- 
chloride 


Chloroform 
(<^ -0.810)  " 

(<fio-o.862)  " 

(<f« -0.832)  Ether 

((fco-i.o8o)       " 

((fco-1.087)     " 

Trichlorethylene 
Dichlorethylene 
((/» =0.875)  Pyridkie 


C  18 
<  20 
'  b.pt. 


17 

2$ 


Gms.  aHCCObNA 
per  100  Gms.  fiiilifit. 

009  (4) 

0.26(6) 

0.70(4) 

"9    (S) 
12.3    (r) 


25  11.92^2) 
b.pt.  15.63(4) 
18  0.12(4] 
25  o.27fij 
b.pt.  0.30(41 
IS  0.76^7] 
IS      1.82(7) 


50%  Aq.  Pyridine 


20-25  34-39(8! 


(( 


11.12(8 


;i 


Toluene  25      o.58(3)(db-oJ60 

Xylene  32.5  1.13  (3)(dU»<a«7) 

(i)  -  U.  S.  p.;  (2)  -  Schaefcr,  191.V,  (3)  -  Seidell,  1907;  (4)  -  Gftckel,  1898;  (s)  -  Coounailk.  xSrs: 
(6)  -  Gori,  1913;  (7)  -  Wester  and  Bruins  (1914);  (8)  -  Dehn,  1917. 

Data  for  the  solubility  of  caffeine  in  mixtures  of  alcohol  and  chloroform  and 
alcohol  and  benzene  are  given  by  Schaefer  (1913). 
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CAFRINE 


■.UVLITT  OF  CaFFSINB  IN  AqUBOUS 

Vice  Versa. 
Results  at  25"*. 

net  100  Gnn.  lU). 


a  13 

8.3« 
38.10 

51 -74 
46.27 

«4  79 

947 
o 


O 
6.67 

45 

76.7s 
76.68 

69.56 

62.97 
61.17 


Solutions  of  Sodium  Benzoate  and 

(PeUini,  19x0.) 

Results  at  40^ 

Cms,  per  too  Gms.  HiO. 


CtH»N«0i.H^ 


It 


M 


"  +C7HiOiNa.H«0 
C7HiOiNa.H«0 


u 


u 


4.64 

31 -43 
56.82 

57-99 

55  98 
18.31 

o 


OHaOsNa. 
O 
25.31 
69.68 
74.64 
74.02 
67.97 
59.82 


Solid  Phase. 
CJiMNiOiaaO 


(I 


i< 


"  +C7HBO»Na.HiO 
C7H1O1N&.HSO 


M 


SoLCBiLmr  of  Caffbinb  in  Aqueous  Solutions  of  Sodium  Salicylate  and 

Vice  Versa.     (P*Jlini  and  Amadori.  191 2.) 


Restilu  at  r5' 

prr  100  Gms.  H^. 


2 

55 
74 
16 

13 

9 

o 


13 
36 

23 

32 

78 
22 

03 


OU^OkNa. 
O 
30.76 

47  31 
68.81 

124.96 

121.27 

120.54 

"5-43 


Solid  Phase. 
CtH»N40i.Hs0 


Results  at  4o'. 

Gms.  per  loo  Gms,  KjO. 
CtH,oN40s. 


(( 


<i 


<i 


C7Hi0kNa 


t* 


a 


4.64 

59-49 
86.49 

95-94 
26.93 

10.75 
o 


CjHiOjNa. 
O 

37-47 
62.47 

69.15 
131-52 

124. 35 
119.66 


Solid  Phase. 


C«Hi»N40i.HsO 


K 


<( 


M 


C7H»0iNa 


M 


l( 


Data  for  the  depression  of  the  freezing-point  of  sodium  salicylate  solutions  by 
affcine  and  theobromine  are  also  given. 

>I5TXIBUTION  OF  CAFFEINE   BETWEEN  WaTER  AND   CHLOROFORM.  (Marden,  1914.) 


Grams  Ca£FrIiie  in: 


105  oc  lUO  Layer. 
0.0090 
0.0180 
0.0291 


50  cc.  CUCU  Layer. 
0.0563 

o .  1048 

0.1770 


Ratio  of  Caffeine  in 
Equal  Vob.  HjO  and  CHCli. 

0.0456 
0.0492 
0.0470 


:MLCWM  ACITATB  Ca(CHtCOO),.2H/). 

SOLUBIUTY   IN    Water.     (Lumsden.  1903;  Krasnicki.  1887  ) 


G 

per  too  (Urn.                SoM  Phase. 
^oteooB.     Ualcr. 

G 

rins.  Ca(CHsCOO)i 

per  100  Gms.              sdid  Phase. 

Solution. 

Waur. 

0 

27.2 

37  4 

Ca(CH^C00)a.aH«0 

60 

24.6 

327 

CaCCHaCOOa-jHaO 

0 

26.5 

36  0 

Ca(CHaCOO)9.aHsO 

80 

25    I 

33-5 

Ca(CHaCOO)2.aHaO 

0 

258 

34  7 

Ca(CHsCOO)a.aHsO 

84 

25 -3 

33'^ 

Ca(CH,C00),.2H,0 

s 

2S  5 

34  2 

Ca<CHiCOO),jHiO 

85 

24.7 

32 -9 

Ca(CHaCOO)iiIaO 

D 

^S  3 

338 

Ca<CHiCOO),.aHaO 

90 

23 -7 

311 

Ca(CH,COO)aJIaO 

P 

24  9 

33  2 

Ca<CH«COO)t.2H^ 

100 

22.9 

29.7 

CaCCHjCOOailiO 

100 
100 


Calciuii  Acetate  in  an  Aqueous  Saturated  Solution  of 

Sugar  AT  31.25".     (Kdhler.  1897.) 

solutioo  contain  8.29  gms.  Ca(CHsCOO)s  +  60.12  gms.  sugar. 
water  dissolve  26.3  gms.  Ca(CHsCC)0)s  +  190.3  gms.  sugar. 

anhydrous  hydrazine  dissolve  i  gm.  calcium  acetate  at  room  temp. 

(Welsh  and  Brodeison,  1915.) 


OALCIUM  ACETATES 


x88 


OALOIUM   (Tri)   Methyl   AOETATE  Ca[(CH,),CCX)0],. 

OALOIUM    (Di)    Ethyl  ACETATE  Ca[(C,H0,CHCOO],- 

OALCIUM  Methyl  Ethyl   ACETATE   Ca[CH,(C3.).CHCOO],. 

Solubility  op  Each  in  Water. 

(Landau  —  Monatuh.  Chem.  14,  7x7.  '03;  Keppish  — /Mtf.  g^  600,  '88;  SHIitzki  —  Hid.  8^  573. 1/f, 

Ca.  Tri  Methyl  Acetate.     Ca.  Di  Ethyl  Acetate.     Ca.  Methyl  Ethyl 

Acetate. 


Cms.  Ca(C6H/)t)s 

Cms.  Ca(C6HiiOa>s 

Gms.  Ca(C6H«0&)s 

!•. 

per  100 

Cms. 

per  xoo  Cms. 

per  TOO  Gins. 

Water.    Soluticn'. 

%atcr. 

Solution. 

Water. 

Solutioa. 

0 

7  30 

6.81 

30 -3 

23.22 

28.78 

22-35 

10 

6.84 

6.40 

27.8 

21-75 

31-71 

24.07 

20 

6.54 

6.14 

25.6 

20.38 

33-76 

25  23 

30 

6.40 

6.01 

23 -7 

19.16 

34  92 

25.89 

40 

6.44 

6. OS 

22-1 

18.10 

35  20 

26.04 

50 

6.64 

6.22 

20. 8 

17.22 

3460 

25-71 

60 

6.86 

6.42 

19.9 

16.60 

33-" 

24.89 

70 

7. II 

6.64 

19.2 

16. II 

30 -74 

23    41 

80 

7  38 

6.87 

•    •    • 

•    •    • 

27.49 

21.56 

CALCIUM   Methyl   Propyl   ACETATE     Ca[CH,(C,H,).CHCOO],. 

CALCIUM    (Di)    Propyl   ACETATE   Ca[(C,H,),CHCOO],. 

CALCIUM    (ISO)    Butyl   ACETATE    Ca[(CHj,CH(CH,),COO],. 

Solubility  op  Each  in  Water. 

(Stiassny  —  Mooatsh.  Chem.  za,  596,  '91;  Furth  —  IHd.  9,  313,  '88;  Kdnig  —  Ibid.  1%  as,  '94^ 


Ca.  Methyl  Propyl  Acetate. 


Cms.  CaCCoHuOa)] 
per  loq  Gms. 

Water.    Solution. 


CeL,  Di  Propyl  Acetate.     Ca.  Iso  Butyl 

Acetate. 

Gms.  Ca(C«His0s)9  Gms.  Ca(C«HiiQi)s 

per  xoo  Gms.  per  100  Cms. 


O 
10 
20 

30 
40 

50 
60 

70 

80 

90 


16.58 
15.80 

I5-M 
14.61 

14.21 

13-94 

13-79 

13-78 
13.89 


14. 22 

13-65 

13-15 

12.75 
12.45 

12.24 

12.13 

12.12 

12.20 


Water. 

Solution.' 

Water. 

Solution. 

9-57 

8-73 

7.48 

6.96 

8-35 

7.71 

6.38 

5  99 

7.19 

6.71 

S-66 

5  36 

6. II 

5-77 

S-3I 

5  04 

5-09 

4.84 

S-3^ 

5  04 

4.14 

3  98 

5-68 

5  37 

325 

315 

6.41 

6.02 

2.44 

2.38 

751 

6.98 

1.65 

1.62 

8.97 

8.23 

•  •  • 

•     •     • 

10.79 

9-74 

CALCIUM  BENZOATE  CaCCHsCOO),. 

1 00 cc.  sat.  solution  in  water  contain  3.02  gms.  Ca  [C«HsCC)0]sat  26^.  (de  joa«.  191 1. 
"  100  gms.  sat.  solution  in  water  contain  8.6  gms.  CalCeHjCOOh  at  15**  and  lOJ 

gms.  at  100**.  (Tarugi  and  Checchi.  190X. 

CALCIUM  BORATES  CaB204.4H20,  CaBs04.6HiO. 

Solubility  of  Each  Separately  in  Water. 

(Mandelbaum,  1909.) 


f. 


'Gms.  per  100  Gms.  Sat.  Sol. 


30 

50 
70 

90 


BsOi. 
0.0365 
0.036 
0.048 

00315 


CaBfOi. 
0.310 
0.307 
0.392 
0.310 


Solid  Phase. 

CaBsO«.4HaO 
(amorphous) 


Gms.  per  100  Gms.  Sat.  Sol. 


41 


(I 


M 


30 
50 
70 
90 


Bs0>. 
0.0205 
0.032 
0.068 
0.0675 


CaBiOi. 
0.254 

0.353 
0.457 

0-3S9 


SoBd 
CaB«Oi.6»> 

"  (ant) 


i89  CALCIUM  BOBJlTE 

Sglubilitt  or  Calcium  Borates  in  Aqueous  Solutions  of  Boriq  Acid 

AT  30"*. 

(Sborgi,  1913.) 


Gbk.  per  too  Gmt.  Sftt.  Sol. 

Solid 
Phase. 

Cms.  per  100  Gr 

ra.  Sat.  Sol. 

So&d 

BA. 

CaO. 

hfOi. 

CaO. 

Phase. 

0.014 

0.126 

Ca(0H)t 

0.869 

0.067 

9.3.9 

0.032 

0.140 

(( 

1. 116 

0.076 

M 

0.098 

0.194 

M 

1-339 

0.093 

•*     +I.3.H 

0.127 

0.217 

"  +X.X.6 

2.058 

0.093 

i.3.za 

0.134 

0.220 

x.xj6 

2.509 

0.099 

M 

0.138 

O.I18 

M 

2.730 

O.III 

M 

0.162 

0.106 

M 

3  732 

0-325 

M 

0.166 

0.107 

"     +1.3.9 

2.798 

0.109 

M 

O.17I 

0.109 

M             (( 

3313 

0.143 

M 

0.290 

0.052 

a.3.9 

3-841 

0.152 

M 

0.610 

0.054 

M 

4.250 

0.155 

«  +HiB0k 

0.767 

0.059 

II 

4.179 

0.137 

HiBOi 

I.I.6  -  CaO.B,Oi.6HjO, 

2.3.9  ="  2CaO.3BA.9HjO, 

1.3.12  -  Ca0.3BiOi.i2HiO. 
Many  detenninatioos,  in  addition  to  the  above,  are  given  in  the  original  paper. 


CaBri.6H20. 
S(x«UBiLiTY  IN  Water. 

sSsS;  Etaid,''x894.  givct  resolta  which  yield  an  irregular  curve  and  axe  evidently  leaa  aocmite 

than  those  of  Kxemers.) 


COH.  ( 

CaBnper 

Gma.  CaBrs  per 

r.   . 

xooGim. 

Solid  Phaw. 

V. 

100 

Gms. 

Solid  Phaae. 

Water. 

Water. 

Solution^ 

22^ 

lOI 

so  S 

CaRiv6aO+Ioe 

34- 

2t 

185 

65.1 

CaBn.6H«0+CaBii.4H^ 

0 

"S 

55  5 

CaBn.6aO 

40 

213 

68.1 

CaBiMH^ 

10 

132 

57 

II 

60 

278 

73-5 

M 

20 

143 

58.8 

II 

80 

295 

74.7 

M 

*s  . 

.   '53 

60.5 

a 

K>5 

312 

75-7 

« 

*  Eatec.  t  tr.  pt. 

Density  of  aaturated  solution  at  20**  »  1.82. 

Data  for  the  system  calcium  bromide,  calcium  oxide  and  water  at  25^  are  given 
by  Milikau  (1916). 

^-point  data  are  given  for  mixtures  of  calcium  bromide  and  calcium 
calriimi  bromide  and  calcium  fluoride  by  Ruff^and  Plato,  1903. 


CALCIUM  PerBROMIDE  CaBr4. 

Data  for  the  formation  of  calcium  perbromide  in  aqueous  solutions  at  25* 
afe  given  by  Herz  and  Bulla  (191 1).  The  experiments  were  made  by  adding 
bromine  to  aqueous  solutions  of  CaBrj  and  agitating  with  carbon  tetrachloride. 
From  the  bromine  content  of  the  CCU  layer,  the  amount  of  free  bromine  in  the 
aqoeoos  layer  can  be  calculated  on  the  basis  of  the  distribution  ratio  of  bromine 
water  and  CCU.  This  furnishes  the  necessary  data  for  calculating  the 
It  of  calcium  perbromide  existing  in  the  aqueous  layer. 


CALCIUM  BUTYRATI 


190 


OALOIUM   (Normal)   BUTYRATB  Ca[CH,(CH,),COO],.H.O. 


OALOIUM 


(ISO)   BUTYBATE  Ca[(CH,)aCH.C00],.5H,0. 
Solubility  of  Each  in  Water. 


(Lumacten  —  J.  Chem.  Soc.  81,  355,  'oa;  see  also  Chancel  and  Parmentier  —  CompC.  icnd.  104  € 
'87;  £>e8xaUiy  —  Mooatah.  Chem.  14,  251.  'Q3t  and  also  Hecht  —  Liefaig's  Annalen  2x3.  73,  ^  f 
results  for  the  normal  salt  which  are  somewhat  below  those  of  Lumsden  for  the  lower 
SedJitzki— Mooatsh.  Chem.  8,  566,  '87,  gives  slightly  different  resulU  f or  the  iao  saltO 


Calcium  Normal  Butyrate. 


Calciiim  I  so  Butyrate. 


f. 


Cms.  Ca(C«H70^ 
per  xoo  Gms. 


Solid 


Water. 

Solution! 

0 

20.31 

16.89 

10 

19   15 

16.08 

20 

18.20 

15-39 

25 

17.72 

15  05 

30 

17-25 

14.71 

40 

16.40 

14.09 

60 

I515 

13.16 

80 

14  95 

13.01 

100 

1585 

13.69 

o 
20 

30 
40 

60 
62 

65 

80 

100 


Gms.  Ca(C«HrO^ 
per  loq  Gms. 

Water.     Sohitiod. 

20 .10    16 .  78  Ca(C^H-Oj,.sBiC 
22.40    18.30 

23.80    19.23 

25.28    20.65 

28.40      22.12 
28.70      22.30 

28.25  22.03  C2L(Cflp;)tBfi 

27.00    21.26  " 

26.10    20.69 


it 


tt 


ti 


tt 


tt 


CALCIUM  d  CAMPHOBATB  CioHi404Ca.7H20. 

Solubility  of  Calcium  Camfhoratb  in  Aqueous  Solutions  of  Cautboo 

Acid  at  15*  and  Vice  Versa. 

(jungfleisch  and  Landrieu,  1914.) 

Gms.  per  100  Gms.  Sat.  Sol. 


Gms.  per  100  Gms.  Sat.  Sol 
C|HM(C00d>t' 


1-35 

1-57 
1. 71 

2.18 
2.33 


CiOluOiCa. 

1.23 

1.97 

2. 55 
4-34 
4.73 


Solid  Phase. 
CtHu(C00H)s 


CsHm(COOH)i.  CioHMOiCa. 


M 


M 


<l 


2.90 

3 

3  07 

1-50 
o 


7-75 
8.66 

8-57 
7-94 
7-37 


<i 


Solid 

CsHu(C00H>t 
+C»Hii0i.Ca.7l 
C»Hi/)iCa.7» 

M 
(t 


Calcium  camphorate  tetrahydrate  exists  at  higher  temperatures.  Its  9 
bility  at  100^  was  found  to  be  8.68  gms.  CioHi404Ca  per  100  nns.  sat.  solut 
By  careful  work,  the  result  at  15^  for  CioHi404Ca4HiO  was  found  to  be  i: 
gms.  CioHi404Ca  per  100  gms.  sat.  solution. 

CALCIUM  CAPBOATE  (Hexoate)  Ca[CH,(CHs)4COO],.H20. 

CALCIUM  3  Methyl  PENTANATE  Ca[CH,.CH,.CH(CH,)CH,.C001,.3H 

CALCIUM  CAPBYLATE  Ca[CH,(CH,)6C001,.H,0. 

Solubility  of  Each  in  Water. 

(Lumsden;  the  Pentanate,  Kulish.  1S93;  see  also  Keppbh.  1888,  and  Ahschul,  1896, 

for  results  on  the  Caproate.) 

Ca.  3  Methyl  Pentanate.     Ca.  Caprylatc 


Ca.  Caproate. 


f. 

Gms.  Ca(C4HuOi>t  per 

100  Gms.  H]0. 

0 

2.23 

20 

2.18 

40 

2.15 

so 

2.10 

60 

2    15 

80 

2.30 

100 

2.57 

Gms.  Ca(  C*HiiOt>i  per  too  Gms.  Gms.  CaCCsHi^O^  pi 


Water. 

Solution. ' 

xoo  Gms.  HytX 

12.33 

10.98 

0  33 

17.18 

14.66 

0.31 

1S.99 

15 -97 

0.28 

18.73 

15-78 

0.26 

17.71 

1504 

0.24 

13 -37 

11.80 

0.32 

9-94 

9.04 

0.50 

191 


CALCIUM  CARBONATI 


UM  GABBONATB  CaCQ^ 

Equiubuum  in  the  System  CaO-HsO-COs  at  i6^ 

following  data  for  the  solubility  of  calcite  (CaCOi)  in  water  at  i6^  in  con- 
ith  air  containing  the  partial  pressure  P  of  COs  were  calculated  from  the 
of  Schloesinp;  (1872),  Engel  (1888),  and  others  by  Johnston  (191^)  and 
cm  and  Williamson  (1916I.  These  authors  describe  the  changes  m  the 
I  resulting  from  a  gradual  increase  in  partial  pressure  of  CC^  as  follows: 


:  begin  by  oonsadeiing  the  equilibrium  between  the  hydroxide  M(OH)s  and  the  aqueous 
1  satnrmtcd  with  it  as  affected  by  a  progressive  increase  from  zero  of  the  partial  pressure 
)^  in  the  atmosphere  in  contact  with  the  solution.  Addition  of  COs  is  followed  by  a  dis- 
A  between  the  vapor  and  liquid  phases  imtil  there  is  equib'brium  between  the  residual 
jvesnire  of  COi  and  the  HsCOs  in  solution,  and  in  ^um  between  the  latter  and  the 
nis;  the  net  effect  of  this  is  a  definite  decrease  in  [OH  ],  the  concentration  of  hydroxide 
ndi  necessitates  that  more  of  the  hydroxide  dissolve  in  order  to  keep  the  solubility- 
t^  [M^~*iIOH~p  constant.    Consequently  the  total  concentration  of  M'H-  increases, 

it  being  now  associated  with  carbonate  and  bicarbonate;  in  other  words,  the  apparent 
ty  of  the  base  increases  if  the  method  of  analysis  of  the  solution  is  a  determination  of 
otas  it  would  decrease  if  one  should  determine  [0H~]*.  Thb  process  continues  until 
idnct  ni'H-]{COb'*]  reaches  the  value  requisite  for  the  precipitation  of  MCOt  (on  the 
ition  tnat  supersaturation  does  not  occxu")  which,  for  a  given  base,  takes  place  at  a 
I  fabe  of  P  which  depends  only  upon  the  temperature;  this  transition  pressure  Pi  is, 
hrcB  temperature,  the  highest  under  which  solid  hydroxide  is  stable  and  the  lowest  at 
niid  carbonate  is  stable. 

Pi  the  aohibiHty  (as  measured  by  the  total  [M])  begins  to  diminish,  because  increase  of 
OSes  [COT]  whfle  the  product  (M"H-1[C0»"1  must  remain  constant  so  long  as  MCO»  is 
bie  solid  phase;  this  increase  of  [CO^j  continues  imtil  a  definite  pressiu^  Po  is  reached, 
the  Ibnnation  of  bicarbonate  in  the  solution  becomes  the  predominant  reaction  and 

begins  to  decrease  again.  Po  is  thus  a  minimum  in  the  solubility  curve.  With 
'  ioacase  beyond  P%  the  concentration  of  both  M-H-  and  HCOi'  increases  steadily 
nt  piecipitation  value  of  the  product  [M-^JlHCOil'  is  reached  at  ft*  which  is  a  transi- 
osore  at  which  both  carbonate  and  bicarbonate  are  present  as  stable  solid  phases. 
I  ^s  bkaibonate  akme  is  stable,  and  its  total  solubility  falls  off  very  slowly  with 
ci  partial  pressure  of  COi." 


Calculated  Ion-Concentrations  and  Solubility  of  Calcite  in 
Ki  AT  16*  IN  Contact  with  Air  Containing  the  Partial  Pressure 
r  COt. 

•  Ion-concentrations  per  Liter  X  io~*. 


qteo. 

Ca-H-. 

0H-. 

C0«-. 

HCOr. 

io-»* 

^3^  5 

277 

0.0071 

0.0000235 

io-»« 

6.81 

13-3 

0.144 

O.OI 

10"^ 

2.377 

3.82 

0.414 

O.IO 

lO"* 

1.654 

1.82 

0  593 

0.30 

10-^ 

1.476 

1.02 

0.665 

0.60 

10-^ 

I  459 

0.787 

0.672 

0.787 

10-^ 

1-459 

0.774 

0.672 

0.80 

10-^ 

1-473 

0.614 

0.666 

I 

10"^ 

2.051 

0.147 

0.478 

3 

lO"' 

3-777 

0.034 

0.260 

7 

10"^ 

5-197 

0.0174 

0.188 

10 

lO"^ 

509 

0.0182 

0.19 

9.96 

lO"^ 

5-46 

0.0157 

0.18 

10.54 

IO~^ 

5  79 

0.0140 

0.17 

11.22 

10"^ 

6.08 

0.0126 

0.16 

11.82 

10"^ 

6.35 

0.0115 

0.16 

12.36 

10"* 

6-59 

0.0107 

0.15 

12.86 

10"* 

6.82 

O.OIOO 

0.14 

13-32 

Toul  Ca. 

Mols.  per 

Liter 

Xio-«. 

Grams 

CaCOipcr 

Liter. 

2 

0.074 

0.026 

0.018 

0.016 

0.0159 

0.0159 

0.016 

0.022 

0.04c 

0.056 

5-52 

0.055 

5-93 

0.059 

6.31 

0.063 

6.64 

0.066 

6.94 

0.069 

7.21 

0.072 

7'< 

l6 

0.07s 
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The  Solubility  of  Calcium  Carbonate  (Calctte)  in  Water  at  i6*  nr 
Contact  with  Air  Containing  Partial  Pressure  P  of  CO^ 

(C&lc.  from  Schloesing,  1872,  and  Eogel,  1888,  ^  Johnstoa,  19x5.) 

^■p!lf  nn?Sf"    Total  Ca.  Mols.  Total  Ca(HCOi)i  ^*?^  rfvll!"  Total  Ca. Mob. Total Gi(HOGyb 
Mm<^cZ.  P"  Liter.         Mob.  per  Utcr.       a'LSL^SiS.        ^^^-        Mokp^Ul* 

0.000504         0.000746        0.000731  0.4167        0.007825      O.OO7S74 

0.000808  0.000850  0.000837  0.5533  0.008855  o.ooSSjt   ; 

0.00333  0.001372  0.001364  0.7297  0.00972  0.00972 

0.01387  0.002231  0.002226  0.9841  0.01086  0.01086 

0.02820  0.002965  0.002961  I  0.01085  0.01085 

0.05008  0.003600  0.003597  2  0.01411  0.01411 

0.1422  0.005330  0.005328  4  0.01834  0.01834 

0.2538  0.006634  0.006632  6  0.02139  0.02139 

The  Solubility  of  Calcium  CarbonateI  (Calcite)  in  Water  at  25'  w 
Contact  with  COa  Under  Increasing  Pressures.    (McCoy  and  Smith.  1911^ 

Approx.  Pres-  Mob.  per  Liter  Sat.  Solution.  Cms.  per  Liter  Sat.  Sol.       ^  ...  «^ 

sure  of  COi  m        <  *>  >  ,  »  »  Solid  rvut. 

Atmospheres.*  HiCC  CaCHCO.),.  H«CO^  Ca(HCO«)t. 

O.I    0.003522   0.004116    0.22    0.67    CaCQi 

I.I   0.03728    0.009734    2.3    1.58 

9.9    0.3329     0.02236    20.6     3.62 

13.2      0.444  0.02495       27.5         4.04 

16.3  0.550     0.02600    34.1     4.21   Ca(HCQi)t 

25.4  0.858     0.02603    53.2     4.22      " 

*  Calc.  by  Henry's  Law  from  COi  concentrations.  See  abo  remarks  under  Ferrous  Bicarbonate,  p.  S^ 
These  results  show  that  the  solution  becomes  saturated  with  Ca(HC^)s  *^ 
about  15  atmospheres  pressure  of  CO^,  and  it  would  be  theoretically  possil^  ^ 
convert  all  the  CaCOi  to  Ca(HCOj)i  by  introducing  sufficient  COi  at  prMW^ 
|;reater  than  15  atmospheres.  Under  the  conditions  of  the  present  expcfimcn^ 
It  was  calculated  that  more  than  3  months  time  would  have  been  required  toi 
the  complete  conversion. 

The  solubility  of  calcium  carbonate  in  water  saturated  with  COt  at  one  ^* 
mosphere  pressure  was  found  by  Cavazzi  (10 16)  to  be  1.56  gms.  CaCOi  at  ? 
and  1. 1 752  gms.  at  15®.  A  supersaturated  solution  prepareid  by  passing  a  rapj 
stream  of  COi  through  sat.  (-a(OH)i  solution  at  15®  contained  2.29  gms.  CaOC^ 

Solubility  of  Calcium  Carbonate  in  Water  at  15*.  (Treadweil  and  Renter.  189^ 

(Among  the  investigators  who  have  reported  results  upon  the  solubility  of  calcium  carbooate  n^ 
be  mentioned,  Cossa,  1869;  Schloesing,  1872;  Caro,  1874;  Reid,  1887-88;  Irving  and  Young,  1888;  And^ 
son,  1888-89;  Engel,  1888;  Lubavin,  1893;  PoUacd.  1896.) 


u 
it 
ti 


cc.  COi  per  100  cc. 

Gaseous  Phase 
(o*  and  760  mm.). 

8.94 

Partial  Pressure 

of  COi  in  mm. 

Hg. 

67.9 

6.04 

45-9 

5-45 
2.18 

41.4 
16.6 

1.89 

14.4 

1.72 

131 

0.79 

6 

0.41 

31 

0.25 
0.08 

1.9 
0.6 

Gms. 

per  100  cc.  Saturated  Solution. 

*               — . 

Free  COi. 

Ca(HCOa)«. 

■  ■      ^ 
Ca. 

0.1574 

0.1872 

0.0462 

0.0863 

0.1755 

0.0433 

0.0528 

0.1597 

0.0394 

0.0485 

0.1540 

0.0380 

0.0347 

0.1492 

0.0368 

0.0243 

O.I33I 

0.0329 

O.OI4S 

0.1249 

0.0308 

0.0047 

0.0821 

0.0203 

0.0029 

0.0595 

0.0147 

•    •    • 

0.0402 

0.0099 

•    •    • 

0.0385 

C.OOQS 

Therefore  i  liter  sat.  solution  at  15®  and  o  partial  pressure  of  CQi  oontai 
0.385  gram  Ca(HC03)i.  Determinations  similar  to  tne  above,  made  in  ai 
NaCl  solutions  at  15**,  are  also  given.  It  is  pointed  out  by  Johnston  (1915),  tl 
although  Treadwell  and  Reuter  made  very  painstaking  analyses,  their  mock 
working  did  not  secure  equilibrium  conditions,  a  fact  which  is  borne  out  by  ^ 
lack  of  constancy  of  the  calculated  solubility-product  constant. 
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SoLUBiLiTT  or  Calcium  Carbonate  (Calcitb)  in  Water  in  Contact  ' 

WITH  Air  at  Different  Temperatures.  ' 

(Wells,  191s) 

(Joflia,  Mo.,  cakite  was  used.  The  solutions  were  kept  in  a  thermostat  and 
plated  by  a  current  of  out-door  air  filtered  through  cotton  and  washai  by 
ntcr.  Tne  CQi  content  of  the  air  varied  from  ^.02  to  3.27  parts  per  10,000. 
Ike  aJcium  content  of  the  solutions  was  determmed  by  titrating  with  0.02  n 
KaHSOi,  using  methyl  orange  as  indicator.  The  solutions  were  slightly  acid 
to  pjgjolphthaleine,  showing  that  the  calcium  was  present  chiefly  as  bicarbonate.) 


0 

Cms.  CaCX)a  per  Liter. 
0.081 

10 
20 

25 

0.070 
0.065 
0.056  (0.046) 

30 

0.052 

40 
50 

0.044 

0.038  (0.029) 

hwkt  m  parentheses  by  Kendall  (191 2).  In  connection  with  these  it  is 
ttted  by  Johnston  (1915),  that  assurance  is  wanting  that  the  partial  pressure  of 
0(^  US  the  same  at  both  temperatures  and  the  results  are,  therefore,  not  neces- 
ttrly  comparable. 

SauHurr  op  Calcium  Carbonate  in  Water  at  Different  Temperatures 

AID  n  COMTACT  WITH  AlR  CONTAINING  DIFFERENT  PARTIAL  PRESSURES  OF 

(Leather  and  Sen.  1909.) 


Ranktat  ij 

f9 

Results  at  25"*. 

Results  at  40^. 

GM.pcr 

Liter  Sd. 

Partial 

Pressure 

COiinGas 

Phase. 

Gms.  per 
CaCO*. 

Liter  Sol. 
COi. 

Partial 
Pressure 
COi  in  Gaa 
Phase. 

Gms.  per 
''CaCO». 

Liter  Sol. 

OUGh 

CaCOb. 

COi. 

C0^ 

0.8 

0.193 

O.II7 

0.7 

0.159 

0.091 

0.6 

0.136 

0.078 

0.193 
0.238 

0.152 
0.13s 

1.6 
4.6 

0.177 
0.341 

O.III 
0.208 

1-7 
2.9 

0.143 
0.17s 

0.085 
0.106 

6.8 
9-9 

0.445 
0.627 

0.327 
0.456 

7.8 
16.5 

0.446 
0.539 

0.301 
0.522 

35 

7 

0.232 
0.284 

0.169 
0.234 

13.6 

31.6 

0.723 

0.686 
1.050 

0.560 
0.623 
1. 117 

30.1 
355 

0.743 

0.7SS 

O.7IS 
0.803 

14.9 
22.2 

317 

0.384 
0.427 
0.480 

0.293 

0  333 
0.476 

^lar  results  also  given  for  20",  50®  and  35°. 

J^  mixtures  were  constantly  agitated  at  constant  temperature.     The  solid 
n  each  case  was  found  to  be  CaCOt  and  it  is  concluded  that  Ca(HC0s)2 
eagt  in  this  solid  state  above  15^. 
*■  diKOBBOig  the  experiments  of  Leather  and   Sen,  Johnston  (1915)   points 
J*  that  their  method  of  analysis  gives  low  results  for  CO2.     A  calculation  of 
y  <fcft  yields  very  irregular  results  and  the  most  that  can  be  deduced    from 
™P^  ii  that  the  solubility-product  constant  of  calcite  probably  decreases  some- 
■*«t  with  temperature,  becomine  apparently  about  0.5  X  lO"*  at  40**. 
DiU  for  the  solubility  of  CaCOj  m  boiling  water  are  given  by  Cavazzi  (1917). 
^ta  for  the  solubility  of  calcium  carbonate  in  water  containing  excess  of 
Ctfiw  dioside  are  also  given  by  Seyler  and  Lloyd  (1909).    The  experiments 
de  at  room  temperature.     Additional  experiments  showed  that  small 
of  CaClj,  CaSO«  or  NaHCOj  did  not  affect  the  solubility-product  con- 
Small  amounts  of  NaCl,  NatS04  and  MgS04,  containing  no  ion  in  common 
fkh  CaCX)k  resulted  in  an  increase  of  the  total  calcium  in  the  solution. 
Dua  for  the  solubility  ol  calcium  carbonate  in  water,  determined  by  the  con- 
method,  are  given  by  Holleman  and  by  Kohlrausch  and  Rose  (1893). 
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Solubility  of  Calcium  Carbonate  in  Aqubous  Solutions  op  Aioconium 

Chloride. 

ResulU  at  ii'^-iB^.      \  Results  at  2§^    Results  at  60"*  for  Calcite  and  Aiagoohe. 
(FUak8>llow«dtoataiMi  (Coostuit  mgitatkm  ^       '  zoz6)^^         -  . 


Gms.  per 

Liter  Sat.  SoL  * 
CaCOi. 

Gms.  per  Uter  Sat.  Sol 

Gms.  per 

Liter. 

Gms.  perl 

Uter. 

Naa. 

NHiCL       CaCOi. 

NHiQ. 

Oldt^ 

NHiCL 

AimgoBiU 

535 

0.423 

.6.7         0.285 

0 

0.028 

0 

0.041 

100 

0.609 

13-4         0.373 

1.07 

0.164 

1.07 

0.184 

200 

0.64s 

26.8        0.502 

5.35 

0.333 

5  35 

0.371 

53. S         0.678 

10.70 

0.4S3 

10.70 

0.50s 

26.76 

0.664 

26.76 

0.738 

5352 

0.934 

53.52 

Z.015 

160.56 

Z.21 

160.56 

1.36 

Solubility  of  Calcium  Carbonate  in  Aqueous  Solutions  of  Ammomiom 

Nitrate  and  of  Triammonium  Citrate. 

InAq.  NHiNOiat  I8^  InAq.NH4NO^at25^  InAq.TriammoiiiumCitrateat>5*,. 

(Berjttand.Kosminiko,  1904.)  (Rindell,  1910.) 

Gmi.  per  Liter  Sat.  Sol.  Gms.  per  Liter  Sat.  SoL 

KH4NO1.  CaCO». 

O  0.131 

5  0.2II 

10  0.258 

20  0.340 

40  0.462 

80  0.584 

Solubility  of  Calcium  Carbonatd,  in  Aqueous  Solutions  of  MACNSSiaif 
Chloride,  Magnesium  Sulfate,  Sodium  Chloride  and  Sodium  Sulfate 
Under  CO2  Pressure  of  Two  Atmospheres.    (Ehkrt  sod  Hempel,  29x20 


NH«N0k. 

CaCOi. 

5 

0.200 

10 

0.278 

20 

0.383 

40 

0.526 

.   (RindeU,  Z9IO.) 

Mols.Citrtte 

GfflS.GtO0i 

per  Liter. 

pcrLte. 

0.0625 

Z.49S 

0.125 

2.264 

0.250 

3?5° 

0.500 

6.687 

Aq.  Salt 
SoIutioD. 

f. 

Gms.  Hy- 

drated  Salt 

per  1000  Gma. 

HjO. 

Gms.  CaCOi 
per  1000  cc 
Solvent. 

Aa.  Salt 
Solution. 

f. 

Gnu.  Hy- 
dratedSttlt 

per  zooo 
Cms.  HdO 

Gms-OCOi 
per  1000  oc- 

Sohtflt 

MgCl«.6H,0 

5 

0 

2.337 

NaCl 

S 

so 

3-740 

S 

6.1 

2.3S2 

s 

86 

3-7»3 

5 

SO 

3  404 

s 

106.9 

3-690 

S 

86.9 

4.083 

s 

175-6 

3-3SO 

5 

3SO 

3 -301 

5 

263.4 

2. 8x1 

5 

700 

2.736 

8 

3SI-2 

2.163 

5 

1150 

2.205 

MgS04.7HfO 

14 

505.3 

2.177 

S 

1725 

1.706 

u 

14 

(sat.) 

0.914 

5 

2300  sat. 

1.406 

NaiS04.ioHiO 

14 

137.7 
(sat.) 

1.406 

NaCl 

5 

28 

3  280 

(i 

14 

1.920 

Solubility  of  Calcium  Carbonate  in  Aqueous  Solutions  of  Potassium 
Chloride  and  of  Potassium  Sulfate  at  25^    (Cameron  sod  Robiiiaoii,  1907O 
Results  for  Aqueous  KCl :  Results  for  Aqueous  KjSOji: 

i«  r.r^«♦o^♦  ^fit^u  ^:,.       In  contact  with  i  »„  ^^^^.^^  „ ,uu  «:..     In  contact  with  I 
In  contact  with  air.   atmosphere  of  CO,. '"  ^^"^^  ^»^^  *"^-  atmosphere  of  CO^ 


Gms.  per 

100  Gms. 
Sol. 

Gms.  per 
Sat. 

100  Gms. 
Sol. 

Gms.  jper  xoo  Gms. 
Sat.  Sol. 

Gms.  per 
Sat. 

100  Gms. 
SoL 

KCl. 

CaCC. 

KCl. 

CaCO». ' 

KfSa.          CaCC 

KsSOt 

CaO. 

0 

0.0013 

0 

0.062 

1.60         0.0104 

0.69 

0.69 

3  9 

0.0078 

3  9 

O.I4S 

3.15         O.OI16 

1.37 
1.67 

0.69 

7.23 

0.0078 

7.23 

0.150 

4.73         0.0132 

0.47* 

13.82 

0.0072 

13  82 

0.165 

6.06         0.0148 

2.18 

0.30* 

18.21 

0.0070 

18.21 

OIS4 

8.88        0.0192 

2.99 

0.24* 

26 

0.00(X3 

26 

0. 126 

10.48        0.0188 

•  Solid  phase  syiiKenite.. 

One  liter  aqueous  solution  containing  223.8  gms.  KCl  dissolves  0.075  gn^ 
calcite  at  60®. 

One  liter  aqueous  solution  containing  223.8  KCl  dissolves  0.093  Km.  aragooite 
at  60''.  (Warynaki  and  KouropetwinakA,  x9i«4 
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SoLUBiLiTT  OP  Calcium  Carbonate  in  Aqueous  Solutions  of  Sodium 

Chloride  at  25^. 


Ordinary  Air.         COi at  One  Atmos.  Pressure. 

(Cuneron  and  Seidell,  Z9M.)  (Cameron,  Bell  and  Robinaon,  1907.) 


in  contact  with. 

CQi  Free  Air. 
BeD  aad  Robinaoo,  1907O 
per  100  Gnia.  IkO. 


Cms.  per  xoo  cc.  Sat.  Sd. 


Gms.  per  100  Gms.  HgO. 


Wx 

CaCOb. 

Naa. 

CaCC 

NaCl. 

caca. 

1.60 

0.0079 

I 

O.OII2 

1.49 

0.150 

S.x8 

0.0086 

4 

0.0140 

5-69 

0.160 

9.2s 

0.0094 

8 

0.0137 

11.06 

0.174 

11.48 

0.0104 

10 

0.0134 

15.83 

0.172 

16.66 

0.0106 

IS 

O.OII9 

19.62 

0.159 

22.04 

O.OII5 

20 

0.0106 

29.89 

0.123 

30.50 

O.OII9 

2S 

0.0085 

35.85 

0.103 

Diu  for  the  solubility  of  calcium  carbonate  in  aqueous  solutions  of  mixtures 
<tf  lodiiim  chloride  and  sodium  sulfate  in  contact  with  air  and  with  COi  are 
pvto  by  Cameron,  Bell  and  Robinson  (1907). 

Data  for  tdtutniity  of  CaCOi  in  aqueous  NaCl  and  other  salt  solutions,  de- 
tonuDed  by  boiling  and  cooling  the  solution,  are  given  by  Got  he  (191 5). 

Dau  for  the  solubility  of  mixtures  of  calcium  carbonate  and  calcium  sulfate  in 
iqvousiolutioiis  of  sodium  chloride  at  25\are  ^ven  by  Cameron  and  Seidell  ( 1901 ). 
,  Data  for  the  solubility  of  mixtures  of  calcium  carbonate  and  calcium  sulfate 
■  iqtKous  solutions  of  mixtures  of  sodium  chloride  and  sodium  sulfate  at  25^, 
■cntact  with  air  and  with  CO2,  are  given  by  Cameron,  Bell  and  Robinson  (1907). 

^  liter  aqueous  solution  containing  175.5  Sms.  NaCl  dissolves  0.062  gm. 
One  liter  aqueous  solution  containing  175.5  S™^*  NaCl  dissolves  0.071  gm. 


«|oweat6o'. 


(Warynaki  and  Kouropatwinaka,  1916.) 


Sacnunr  of  Calcium  Carbonate  in  Aqueous  Solutions  of  Sodium 
Htdroxidb  in  Contact  with  C0i  Free  Air. 

(LeBlanc  and  Novotny.  1906.) 


Solvent. 

Water 

About  o.oooi  n  NaOH 
"      o.ooion      " 

"        O.OIOOW        " 

At  i8». 
0.0128 

0.0087 
0.0042 
0.0042 

At  9S'-ioo'. 
0.0207 

0.0096 

0.0069 

0.0057 

Dita  on  the  equilibrium  in  aqueous  solutions  of  CaCOi,  NasCOt  and  NaOH 
iiCfiv€o  by  Wegscbeider  and  Walter  (1907). 

SoumuTT  or  Calcium  Carbonate  in  Aqueous  Solutions  of  Sodium  Sulfate. 
in  cootact  with: 


COi  Free  Air  at  25^ 

(CaaMSQo,  Bell  and  Robinson,  1907^ 
Gnu.  per  100  Gms.  HsO. 


Ordinary  Air  at  24*. 

(Cameron  and  Seidell,  1903.) 
Gms.  Total  Ca 


NasSOi. 

CaCO».   ' 

0.97 
1.65 
4.90 

O.OI51 
0.0180 
0.0262 

12.69 

0.0313 

14.55 
19.38 

23.90 

0.0322 
0.0346 
0.0360 

Gms.  NasSOi 
per  Liter. 

5 
10 

20 

40 

80 

150 
250 


per  Liter  Calc. 
as  Ca(HCOi)t. 

O.I75 
0.232 

0.277 

0.332 
0.400 

0.510 

0.725 


-point  data  for  mixtures  of  calcium  carbonate  and  calcium  chloride 


t  fH'cn  by  Saclcur  (1911-12). 
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CALCIUM  CHLORATE  Ca(C10i)t.2H,0. 

100  grams  saturated  aqueous  solution  oontain  64  grams  Ca(C]Oi)s  at  iB*. 
Density  of  solution  is  1 .729.  (Mylinft  ukI  Fnak.  tigii 

OALOIXJM   CHLORIDE  CaCl,. 

Solubility  in  Water 

(Roozeboom  —  Z.  phvsik.  Chm.  4$  4a,  '80;  aee  aIso  Mulder;  Ditte  —  CompC.  rend.  93.  «4>t  ^i;  ^^ 
—  Ann.  chim.  physic.  [6JZ3,  381,  '88;  Eurd  —  IHd.  [7] 


Cms.  CaGa  per 
100  Gms. 

Water.  Solution. 


Solid 
Phase. 


a*  SJflt  W) 


Gms.  Cads  per 
too  Gms. 


SoSd 
Fhase. 


-55 
-25 

o 

10 

20 

30 

20 


42 

50 

59 

65 

74 

102 

91 


29  8  100 
40  115 
20  104 
29.2  112 
3E  ^22 
38.4  127 
45-3  130 


•5 

39. 

.0 

33- 

•s 

37- 

0 

39- 

•5 

42. 

•7 

50- 

■0 

47- 

.6 

50- 

■3 

53- 

•5 

51- 

.8 

S3- 

•S 

55- 

•5 

56- 

.2 

56- 

g    Ice  +  Caa2j6H«0 

^    CaClsj6H30 

^    Caai/)H,0 

^   CaQj-dHsO 

y    CaCl8j6H30 

y    CaQa^HjO 

6   Caaa.4HaO« 

I    .4HaO«+-6H^ 

4   .41130  «. 

I    CaQa^HfO^ 

O  wiHfO/3  +  ^HaO 

O   ^H,OP 

O   .4H<0^+Caat.aH«0 


60 

70 
80 

90 
100 
120 
140 
160 
170 


175-5  297  o 

180  300.0 

200  311. o 

235  332 .0 

260  347.0 


Water.    Solutiad. 

136.8    57.8Caa3ao 

58.6  Caai.»«iO 
-g   ^  CaCMbO 

6o.6C.CMiO 

6-500,^ 

69.0  c.^3*^ 
71.8C.aMiW 

74.8{?gg2S) 

75.0  CiOW) 

75.7  CaOH^ 

76.8  CaOfB^ 
77.6  CaC^W 


141-7 
147.0 

152 -7 
159.0 

173  o 

191 .0 
222.5 

25s  o 


6    .4HfO  a  +  CaQa-aH^ 

Density  of  saturated  solution  at  o*  -  1.367,  at  15*  -  1.399,  at  i8*  •  iJfif* 
at  25**  =  1.47. 

Solubility  of  Calcium  Chloride  in  Aqueous  Solutions  of  HydrochloiI^ 

Acid  at  o®. 

(Engel,  1887.) 

Gms.  per  100  cc  Sat.  Sol. 


Gms.  per  loo  cc.  Sat.  Sol. 


CaCb. 

51 -45 

46.45 
42.80 

36.77 


HCl. 
O 

332 

S'^3 
10.66 


do  of  Sat.  Sol. 

I  367 
1.344 
1.326 

1. 310 


CaCli. 
29.84 
20.12 
11.29 


HCl. 
1584 

23  IS 

34.62 


d[oofSiA.Sii 

1.283 
1.250 
1.238 


Solubility  of  Mixtures  of  Calcium  Chloride,  Magnesium  Chloride  ani 
Calcium  Magnesium  Double  Chloride  (Tachhydritb). 

(V'an't  Hoff  and  Kenrick,  1913.) 
.,  Gms.  per  loo  Gms.  HjO. 


16.7 

21.95 
28.2 

116.7 

25 
28.2 

28.2 


CaCU. 
41.2 

57 

54 
o 


I 
5 


32 
80 


3 
I 


MgCU. 
31.6 

26 

28.4 

85.63 
17.9 
16. 1 


88.7 


Solid  Phase. 

Mgaa.6H«0+CaCIs.6HsO 

+T»chliydrite 
Tachhydrite+MgCIs.6HsO 

+  "       +Mgas.4H^ 

+CaClfl.6HiO+Caaa.4lUO 
+CaCls.4HsO 
CaCIs.6HsO+CaClfl.4HiO 


« 


II 


7.24 

Tachhydi-ate  =  2MgCl2.CaCl2.i2H20. 

100  grams  H2O  dissolve  63.5  grams  CaCli  +  4-9  grams  KCl  at  7**  (M). 
100  grams  HiO  dissolve  57.6  grams  CaCla  4-  2.4  grams  NaCl  at  4®  (M). 
100  grams  HtO  dissolve  59.5  grams  CaCU  -j-  4.6  grams  NaCl  at    7®  (M), 
100  grams  H|0  dissolve  72.6  grams  CaCls  4- 16  grams  NaCl  at  15*  (R), 

(M)  =  Mulder.    (R)  =  RUdorff. 


4C 
it 


Sat.^1. 

Gms.  per  100 

Gms.  HaO. 

Solid 

CaClf. 

NaCl. 

Phase. 

1.2653 

30.08 

10.70 

Naa 

1.2367 

19  53 

18.85 

It 

1.2080 

3  92 

32  48 

(1 

I . 2030 

0 

3580 

<i 
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SOLYTBIUTT  OF  CaIXIUM  CHLORIDB  IN  AqUBOUS  SOLUTIONS  OF  SODIUM 

Chloride  at  25*  and  Vice  Versa. 

(Cameron,  Bell  and  Robinson,  1907.) 

dL.  Gen.  per  zoo  Gras.  H^.  Solid 

i^^  CaCk  Naa.  !**»*««• 

84  O  CaCls.6H«0 

1.4441  78.49  1.846  "  +Naa 

«-36si  58.48  1.637  NaCl 

15463         53  47  I  799 

1.1831         36.80  7.77 

SOLTBILITT  OF  CALCIUM  CHLORIDE  IN  AqUBOUS  AlCOHOL  AT  RoOM  TEMPERATURE. 

(Bddtker,  1897)  , 

Vol.  Gms.  Vol.  Gms. 

Silitioo  Used.  Per  Cent  CaClt  per  Solution  Used.  Per  Cent   CaCls  per 

AlcohdL    5  oc  aid.  Alcohol.    5  cc.  Sol. 

15  Gw.  CaCli.6H/>  15  Gms.  CaCU.6HiO+  20  cc. : 

+  ]occaloohol  92.3      1.430  alcohol  +  2  Gms.  CaCli        99.3      1.561 

isGiiis.Caa«.6H*0  "       +  3    "         "  99  3      i  S90 

+  aocca]oohol  97.3      1409  "       +4    "         "  99-3      1-641 

t5Gtt.Caa,.6H*0  "      +5    "         "  99  3       1709 

-I- 10 oc  alcohol  99.3      1.429 
iSGtt^CaCli.6H/> 

-I- 30  oc  alcohol 

+  iGffl.CaC^  99.3      1.529 

SauBiUTT  OF  Calcium  Chloride  in  Aqueous  Solutions  of  Acetone 

AT  20". 

I  (Frankforter  and  Cohen,  1914.) 

Moanred  amounts  of  acetone  were  added  to  known  solutions  of  CaCls  in  water, 
^  opakacence,  indicative  of  the  separation  of  a  second  liquid  layer,  was  ob- 
*'^  The  composition  of  a  large  number  of  such  mixtures  gives  the  limiting 
'•kes  for  the  binodal  curve  of  the  system.  Tie  lines  were  also  determined  in 
K^vil  instances  by  using  such  quantities  of  the  three  components  that  an  ade- 
Qttte  amount  of  each  layer  would  be  formed  to  permit  the  determination  of  the 
C*Cl|io  It.  The  points  thus  located  on  the  curve  fix  the  tie  lines,  and  from  them 
tk  appffoadmate  position  of  the  plait  point  can  be  estimated. 

Points  on  the  Binodal  Curve  Composition  of  Points  Representing 

at  20®.  Tie  Lines  at  20®. 

Caa.  per  100  Gms.  Sat.  Sol.       Gms.  per  loo  Gms.  Upper  Layer.  Gms.  per  loo  Gms.  Lower  Layer. 

•Aotaae.  CaCla.  Acetone.  CaClt.  Acetone.  CaOs. 

9  40.5*    )  (solid  phaae  90.2  O.186  28.5  16. 61 

227  38.i6tJ     CaCW  83.3  0.628  34.6  12.97 

^S  31.2  81  0.948  40  10.6 

«>2  28  78.5  1. 321  43.5  9.36 

21  24.4  60  5        (plait  point)    60  5 

Points  on  the  Binodal  Curve  at  Different 
"t '  1  Temperatures. 

"Zg  .-  Q  ..  Gms.  per  100  Gms.  Sat.  Sol. 

Acetone.  CaCIf. 


23  21. I 

*5  19-2 

30 


-*>  10.5 

45  8.8  5  3109  15.52 

50  7  4  10  22.77  23.64 

55  6.1  IS  31  09  15.52 

60  c  18  30.58  15  27 

6$  3.9  25  21.44  22.25 

70  a  8  *5  29.83  14.89 

75  I  8  30  20.99  21.79 

&>  I  30  29.27  14.62 

«5  0.5  35  21.14  20.91 

ao  02  35  28.59  14.29 

95  o  I  ^  ^9  83  20.58 

tQiadnipk point.  40  27.90  13.93 
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Solubility  of  Calcium  Chloudb  in  a  Saturated  Solution  <mp  Sugae  ax 

31.25*. 

(KOhler,  1897.) 

100  grams  saturated  solution  contain  42.84  grams  sugar  +  2^-25  grams  CaCli^ 
or  100  grams  water  dissolve  135.  i  grams  sugar  +  79.9  grams  CaCls. 

100  gms.  95%  formic  acid  dissolve  43.1  gms.  CaCU  at  19*.  (Aacban.  19134 

100  cc.  anhydrous  hydrazine  dissolve  16  gms.  CaCis  at  room  temp. 

(Webh  and  BradcfBoo,  191s) 
100  gms.  propyl  alcohol  dissolve  10.75  S™s.  CaCU  (temp.?).  (Schhmp,  i«9»J 


FREEziNG-roi>rr  Data  (Solubility,  see  footnote,  p.  i)  Are  Given  for 
Following  Mixtures  of  Calcium  Chloride  and  Other  Salts. 


CaCl,+CaF,  (i)  (2) 
CaCU-hCal,  (i) 
CaCU-|-CaO(3) 
CaCU+CaSiO,  (4) 
CaCI,-|-CaS04  (3) 
CaCU-hCuCl  (5) 


CaCl,+PbCl,  (5)  (6)  (7) 
CaCU+LiCl  (7)  (8) 
CaCl,-hMgCU  (5)  (6) 
CaCli+MnCl,  (6)  (7) 
CaCl,-|-KCl  (5)  (3) 
CaCU+NaCl  (5)  (3) 


CaCl,+AgCl  (5) 
CaCU+SrCl,  (6)  (7)  (3)  (lo) 
CaCl,+SrO  (3) 
CaCl,+TlCl  (9) 
CaCl,+SnCl,  (5) 


UaCb-|-L^hU4  (3;  i:aCl,-hKCl  ^5)  U;  i^<^li-t-^nui,  ^5) 

CaCU-hCuCl  (5)  CaCU+NaCI  (5)  (3)  CaCU+ZnCl,  fe) 

(i)  *  Ruff  and  Plato,  1903;  (2}  -  Plato,  1907;  (3)  *  Sackur,  1911-ia;  (4)  >■  Kaimndeeff,  t9io:  (^ 
"  Menge,  iQii;  (G)»  Sandonnini.  1911;  (7)  "  Sandonnini,  1913;  (8)  •  Sandduuzii,  Z9xj;  (sH^  Kat- 
reng,  1914;  (10)  •  Schacfer,  1914. 

CALCIUM  CHLOBIDE  ACXTAMIDATE  CaCls.3CHtC0NH,. 

solubh^ity  in  acetamide  at  various  temperatures,  determined  by  tbb 

Synthetic  Method. 

(Menachutkin,  1908.) 


Gms.  per  100  Gms. 
Sat.  Sol. 

Cms.  per  100  Gms. 

Sat,  Sol.                     Solid 

Solid 
Phase. 

r. 

CaCU.;*CH.-\. 
CONH,    /• 

-CaCl,. 

CONHi    ] 

Phase. 

82  m.  pt.     0 

0 

CHiCONHi 

100 

65.6 

^S'3      »-3 

78                  8 

31 

150 

70.5 

27  . 1        " 

74               IS -4 

S-9 

i6S 

74.8 

28.8       " 

66               27 

10.4 

175 

80.6 

31 

54              39-2 

iS-i 

180 

85.5 

32.9       " 

46  Eutec.  45 

173 

"  +1.6 

184 

90s 

34.8       " 

58              48.5 

18.7 

1.6 

186  tr. 

pt.  94.S 

36.4      "+CaCWW 

62          54. S 

21 

i< 

200 

97.5 

37.5        CaCW?) 

64  tr.  pt.    62 . 1 

23 -9 

1. 6 +1.3 

210 

100 

38.5 

1.6  =  CaClj 

.6CH,C0NH,. 

1-3  = 

--  rari,.3CH,C0NH,. 

CALCIUM  CHLORIDE  ACETIC  ACIDATE  CaCI,.4CH,COOH. 

Solubility  in  Acetic  Acid  at  Various  Temperatures,  Determined  by 

Synthetic  Method. 

(Mcnschutkin,  1906.) 


*• 

Gms.  per 

100  Gms. 
Sol. 

Solid 
Phase. 

f. 

Gms.  per  100  Gms. 
Sat.  Sol. 

CaClj.4CH«- 
COOH     , 

[  =  CaCli. 

CaCTs.4CHt.\ 
COOH     / 

-CaCU. 

16. 

2  m.  pt. 

0 

0 

CHiCOOH 

40 

S4.7 

17.3 

IS 

18 

S-7 

(( 

45 

63 

19.9 

14 

27 

8.S 

(( 

50 

69s 

21  .9 

13 

34 

10.7 

K 

60 

795 

251 

II. 

I  Eutec. 

42 

13-3 

"     +1.4 

65 

84. S 

26.7 

30 

47.6 

IS 

X.4 

70 

91.2 

28.8 

3S 

SO 

iS-8 

(( 

73  m. 

pt. 

100 

31.6 

l«4 


1.4  =  CaCl,.4CH,C00H. 
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CMLCmU  CHLOBIDX  ALCOHOLATES  CaCU.3CH,0H,    CaCls.aCH^OH. 
(The  compounds  were  prepared  by  mixing  anhydrous  CaCls  with  the  alcohol. 


la  the  case  of  the  methyl  alcohol  compound,  the  tri  CHsOH  salt  crystallizes 
above  55^,  the  tetia  salt  below  this  temperature.) 

SOLUBILITT  OF  EaCH  IN  THE  RESPECTIVE  ALCOHOL  AT  VARIOUS  TEMPERATURES, 

Determined  by  the  Synthetic  Method. 

(Menschutkin,  1906.) 

Results  for  CaCls.3CHtOH.  Results  for  CaCIt.3CtHtOH. 


.  *^s. 

tooGaft. 
SoL 

Solid 
Phase. 

C 

jms.  per  100  Gn 
Sat.  Sol. 

IS. 

SoUd 
Phase. 

Gms.  per  100 
«•              Sat.  Sol. 

Gms. 

CaCWsCHiOH-CACI,. 

CaCls.3CHi0H-CaCli. 

CaClt.3C«H»0H 

-CaClf 

0         S3  S 

17  85 

X.4 

95 

66.3 

35  5 

1-3 

0          34.8 

15  5 

to         37.6 

ao.15 

M 

"5 

70.3 

37 

6 

It 

20          46 

20.5 

ao       4a. 2 

22.6 

M 

135 

75-2 

40 

3 

(1 

40          58.7 

26.1 

3Q        47 

25.2 

U 

15s 

81.8 

43 

8 

(( 

60         73 

32.5 

40        52 

27.8 

(« 

i6s 

86.2 

46 

2 

M 

70         80.8 

36 

SO        57  3 

307 

M 

170 

89. 5 

47 

9 

(( 

80         86.8 

38.7 

55        60 

32.1 

M 

174 

93  5 

50 

I 

tt 

85         89.2 

39-7 

56        61.3 

32.8 

M 

177* 

100 

53 

6 

*t 

90         91.9 

40.8 

55        60.5 

32-4 

"  +X.3 

190 

•  •  • 

55 

7 

I.I(?) 

95         96.2 

42.8 

75        63.1 

338 

x^ 

21S 

•  ■  • 

57 

7 

t< 

97*      100 

44  5 

•  M.  pt. 

14  «  CaOUCHiOH.    1.3  -  CaCl,.3CH,0H,  i.i  -  CaCl,.CHrf)H. 

QAMAOVM  OHBOMATX  CaCrO^. 

Solubility  op  the  Several  Hydrates  in  Water. 


a*. 

Com.  CaCK\  per  too  Gint. 

Mob.  CaCrO« 
per  100  Mob. 
HsO. 

^«Gins.CaCr04per 
Water. 

*•      WW./ 

100  Gms. 
SolutioQ.' 

Mob.Cai 

^p 

'  Water.            Sohitkai.' 

per  100  n 
HtO. 

Safid  Phtte.  •  CaCKWH/). 

(Mooodtnic.) 

Solid  Phase.  CaCrO«.iHsO. 

0 

173          M  75 

2.0 

0 

7-3 

6.8 

0.84 

18 

16.68        14.3 

I  93 

18 

4.8 

4  4 

051 

20 

16.6          14.22 

I  93 

31 

3  84 

3-7 

0.44 

y> 

16. s          13  89 

1. 8s 

38. 

S    2.67 

2.6 

0.31 

45 

143          ".53 

I  6s 

SO 

I  63 

1.6 

0.19 

Sofid  nmmt.  fi  CaOO«.aHsO  (Rhombk.) 

60 

I  13 

I.I 

0.13 

0 

10.9           9.8 

I -25 

ICO 

o.Ci 

0.8 

009 

i3 

II  s       103 

1-33 

Solid  Phase.  CaCrO«. 

40 

II. 6          10.4 

1-34 

0 

4.S 

4  3 

O.S2 

Sofid  Phase.  CaOrO«iijC 

K 

18 

2.32 

2.27 

0.27 

0 

130           II. s 

1.50 

31 

2.92 

1.89 

022 

x8 

10. 6            9.6 

1.22 

so 

1. 12 

I. II 

013 

«S 

100               9.1 

I    IS 

60 

0.83 

0.82 

O.II 

40 

«s        78 

0.98 

70 

0.80 

0.79 

009 

60 

61            S  7 

070 

100 

042 

0.42 

005 

75 

4.8           4.6 

056 

xoo 

32           31 

0.37 

of  the  saturated  solutions  of  the  above  several  hydrates 
at  i8^  are:  a  CaCr04.2H,0.  1.149;  /5  CaCr04.2H,0,  1.105;  CaCr04.HA 
X.096;  CaCi04.}HA  1 .044 ;  CaCrO^.  1.023. 

xoo  cc.  29%  alcohol  dissolve  1.206  grams  CaCr04. 
xoo  oc  53%  alcohol  dissolve  0.88  gram  CaCr04. 

(Fiesenitts— Z.  anal.  Chem.  30^  67s«  ^i^ 
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CALCIUM  CINNAMATE  Ca(C.H*.CH:CHC00),.3H,0. 

Solubility  of  Calcium  Cinnabiate  and  Its  Isomers  in 

Solvents. 


Name  of  Salt. 

Fonnuk. 

Solvent. 

f. 

dnm  StkfV 

iooGml 

SoifcflL 

Calchim  Cinnamate 

Ca(CsHcCH:CHC00)s^H^ 

Water 

2 

o.rpfil 

(( 

<( 

« 

IS 

0.21(1)  . 

(( 

« 

« 

26 

o.24(u-: 

« 

« 

« 

xoo 

iis(m 

Isodnnamate 

Ca(CJIvQOi.aH^ 

it 

20 

23.8  W 

ti 

M 

Acetone 

20 

19-^  (3) 

Allocinnamate 

Ca(rtHiO0i.3H,O 

« 

20 

3   (S 

It 

Ca(aH>Oa)».aH^ 

Water 

20 

10.2  M    • 

« 

tt 

Acetone 

x8 

2.7(3 

Hydrodnnamate 

Ca(C»HiO,),?H«0 

« 

14 

o.i9(s) 

ti 

M 

K 

19 

0.2l($) 

K 

M 

Water 

27 

4>5p) 

(( 

« 

Acetone 

as 

3*3(3) 

1903 


(i)  -  De  Tom,  1909;  (a)  -  Tarugi  and  Checc&C  1901;  (3) 
>3;  (5)   ~  Micnael  and  Garner,  1903. 


-  Michael,  x9ox;  C4)-- 


CALCIUM  CITRATE  Ca,(C«H«a)s.4HsO. 

Solubility  in  Water  and  in  Alcohcx.  at  i8*  and  at  25*. 

(Partbea  and  Habner,  1903.) 

Grams  Cas(aHiOr)t.4Sb0  per 
Solvent.  'oo  Gms.  SoKrent  at: 


Water 

Alcohol  (Sp.  Gr.  0.8092  =  95%) 


0.08496 
0.0065 


0-0959 
0.0089 


Equilibrium  in  the  System  Calcium  Oxide-Citric  Acid-Watbr  at  30*. 

(van  Itallie,  1908.) 

The  compositions  of  the  solid  phases  were  determined  by  the  "Rest  Method*' 
of  Schreinemakers  (1903).  The  results  are  presented  in  the  trianeular  diagnfl 
and  it  was  necessary  to  select  the  fictitious  compound  C»H<07.iiH<iO  instead  of 
C.H^O;  in  order  to  keep  the  citrate  component  within  the  limits  of  the  diagraou 
This  is  in  harmony  with  the  choice  of  anhydrides  as  components  in  the  inocsuuc 
oxy  acid  systems. 


Gms.  per 

100  Gms. 
.  Sol. 

Gms.  per 

xoo  Gms.  Sat. 
Sol. 

Solid  Phaiif . 

SofidPhue. 

i§HjO. 

CaO. 

CHkOi. 
xiHaO. 

CaO. 

55.86 

0 

OHiOt.H/) 

20.3 

0.3s 

CAOiCMBdO 

54.8 

o.  24 

li 

16.3 

0-33 

M 

55-4 

0.35 

"  +(aH707),Ca.3HiO 

"5 

0.39 

M 

53-7 

0.40 

(aHjOj)sCa.3H,0 

8.3 

0.28 

M 

48.3 

0.52 

u 

5.2 

0.25 

M 

42.6 

0.60 

ft 

4.1 

0.20 

QoadnipkiiL 

38.5 

0.77 

il 

3.2 

0.20 

•  •  • 

36.S 

0.70 

"  +aHK)rCa.4H,0 

2.4-0 

0.21-0. 13 

Hydxmte  of  (GiHm/:MI 

34.8 

0.77 

aH«07Ca.4H,0 

0.18 

0.24 

Quadnqilepl. 

27. 5 

0.45 

It 

0 

0.I13 

Ca«»), 

CALCIUM  Potassium  FEBROCYANIDX  CaK,Fe(CN)t.3H|0. 

100  parts  HsO  dissolve  0.125  P^^  salt  at  15^  and  0.69  part  at  boiling-point. 

(Itunneim  and  ZimmMiuan.  1I84. 
100  gms.  HjO  dissolve  0.41  gm.  (ZaKiFe(CN)6  at  15-17**.  (Btowa.  x9or« 


20I  CALCIUM  FLUORIDX 

J/nUM  FLUORIDE  CaF,. 

One  liter  sat.  aqueous  solution  contains  0.016  gm.  CaFs  at  18^  and  0.017 
a.  at  26^, 

Owe  liter  sat.  aqueous  solution  contains  0.0131  gm.  fluorspar  at  o^  0.0149 
IB.  at  15%  0.0159  fSV^-  ^t  25^  and  0.0167  gm.  at  AO^  (Kohkauscb.  1904-0^.  190S ) 

^Freezii^-point  data  for  mixtures  of  calcium  fluoride  and  calcium  iodide  are 
pnby  Rim  and  Plato  (1903)  and  for  mixtures  of  calcium  fluoride  and  calcium 
Bkite  by  Karandeeff  (19 10). 

CiiaUM  FOBMATE  CaCHCOG),. 

Solubility  in  Water. 

(Lumaden.  1902;  see  also  Knsnicki,  1887.) 
^         Gmt.  Ca(HCOO)a  per  100  Cms.  Cms.  Ca(HCOO)«  per  100  Gom. 

Water.  Solution.  '     Water.  Solution. 

•o         16.15  13-90  60  1750  1489 

20  16.60  14.22  So  1795  1522 

40  17.05  14.56  100  18.40  15.53 

fianlts  in  good  agreement  with  the  above  are  given  by  Stanley  (1904). 

OLCnJll   GLTCBBOPHOSPHATES    a  =»  OH.CHs.CH(OH)CH,.OPO,dr, 
fi  -  0H.CH,.CH.OPO,Ca.CH,OH. 

SOLUBIUTY  OF  CaLCIUM  a  GLYCEROPHOSPHATE  IN  WaTER. 

(Power  and  Tutin,  1905;  Gnich,  191 7.) 

^  Gms.  CaOHiOd*  «•  Gnu.  CaOHTOiP 

*  '     per  xoo  Gms.  Sat.  Sol.!  per  xoo  Gms.  Sat.  Sol.  f 

OS  40  35 

10  4.6  60  2.7 

20  5.2  80  1.8 

25  S  100  0.9 

Ranks  varying  from  1.7  to  5.4  gms.  per  100  gms.  sat.  solution  at  or  near 
y  arepven  by  Rogier  and  Fiore  (1913),  Willstaetter  (1904)  and  King  and 
nvaa  (1911).  It  is  pointed  out  by  Couch,  however,  that  since  the  solubilities 
y  the  c  and  fi  isomer  differ,  and  also  that  the  commercial  product  contains 
toth  ■oinera,  variable  results  will  be  obtained,  depending  on  the  composition  of 
oe  product  and  the  method  used  for  determining  the  solubility.  These  authors 
fjgifcow  tliat  increasing  amounts  of  alcohol  in  the  solvent  decrease  the  solu- 
■iKy  rf  cakiam  glycerophosphate. 
loog!ainsH/)di88olve  1. 66  grams  calcium /9  glycerophosphate  at  20^  (Couch.xgi?.) 
The  results  of  King  and  Pyman  (1914)  are:   1.4  gms.  at  13**  and  i  gm.  at  15**. 

CilCam  HBPTOATE  (Oenanthate)  Ca[CH,(CH,)6C001,.I«). 

Solubility  in  Water. 

(Lumsden.  1902;  aee  also  Landau,  1893;  Altachul,  1896.) 
^  t.  o*.  ao*.  40*.  6o*.  ,80*.  '^loo*. 

Cm.  CziCiHMh  per 
loogms.  sdution  0.94      0.85      0.81      0.81      0.97      1.24 

CiiauU  HTDBOXIDX  C:a(OH)s. 


determinations  of  the  solubility  of  calcium  hydroxide  in  water,  agree- 

kg  bttiy  wdl  with  the  average  results  given  in  the  table  on  next  page,  are  given 

hfBamttt^Jr,  (1908),  Moody  and  Leyson  (1908),  Chugaev  and  kmopin  (1914) 

md  S^wmom  (1914). 

Oat  Uter  aat.  aqueous  solution  contains  0.305  gm.  CaO  at  120®,  0.169  gm.  at 

t$fuid  0.084  gm.  at  190''.  (Herold.  1905.) 

Omt  Uier  ci  aqueous  5.2%  NHi  solution  dissolves  0.81  gm.  Ca(0H)2  at  about 
0*.  CKoDowakm.  i899».) 


CALCIUM  HTDBOZIDX 
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CALCIUM  HTDBOXmX  Ca(OH)s. 

Solubility  in  Water. 

(Average  curve  from  the  results  of  Lamy,  X878:  Maben,  1883-84;  Henfeld,  i897t  And  Guthrie.  1901 


f. 

O 
10 
20 

25 

30 
40 

Solubility 


Grams  per  100  Grams  H^. 


CaCOH),. 
0.185 
0.176 
0.165 

0.159 

0.153 
O.I4I 


CaO. 
0.140 

0.133 
0.125 

0.120 

O.I16 

0.107 


r. 

so 
60 

70 
80 

90 
100 


Giama  per  100  GnnB  ByO. 


Ca(OH,). 
0.128 
O.II6 
0.106 
0.094 
0.08s 
0.077 


Caa 

0.097 
0.088 

0.080 
0.071 
0.064 

0.058 


OP  Calcium   Hydroxidb   in   Aqueous   Solutions  oh 
Ammonium  Chloride  at  25^. 

(Noyea  and  Chapin  — Z.  phyaik.  Chem.  aS,  530,  '99.) 
Millimols  per  Liter.  .    Grams  per  Liter  of  Saturated  SolixtiaB. 

SJhJcT" 


0.00 
21.76 

4352 
83.07 


Ca(OH)s. 
20.22 
29.08 

39.23 
59.68 


KH«a. 

Ca(OH),  - 

CaO. 

0.00 
1.165 

2.330 
4-447 

1.50 

2.16 
2.91 

4.42 

1.63 
2.20 

3 -45 

Solubility   op   Calcium   Hydroxide   in   Aqueous   Solutions  o' 

Calcium  Chloride. 

(Zahorsky  —  Z.  anorg.  Chem.  3,  41,  '93;  Lunge  —  J.  Soc.  Chem.  Ind.  iz*  88a,  'gaO 


Concentration 
c(  CaCUSolutions,Wt.%. 

O 

5 
10 

IS 
20 

25 
30 


Grams  CaO  Dissolved  per  zoo  cc.  Solvent  at: 


ao" 


0.1374 
0.1370 
O.1661 

o . 1993 

0.1857* 
O.1661* 
0.1630* 


40». 
O.II62 
O.II60 
O.I419 
O.I781 
0.2249 
0.3020* 
0.3680* 


6o«. 

o . 1026 
o . 1020 

O.I313 
0.1706 

0.2204 

0.2989 

0.3664 


8o'. 
0.0845 
0.0936 
0.1328 
0.1736 
0.2295 
0.3261 
0.4122 


zoo*. 

0.0664 
0.0906 

0.1389 

0.1842 

0.232s 
0.3710 

0.4922 


*  Indicates  cases  in  which  a  precipitate  of  caldum  oxychloride  separated  and  thus  removed 
the  CaCU  from  solution. 

The  results  in  0%  CaCU  solutions,  t>.,  in  pure  water,  are  high  when  compared  with  the  aveni 
results  given  above. 

Solubility  of  Calcium  Hydroxide  in  Aqueous  Solutions  of  Caloux 

Chloride  at  25^ 

(Schreinemakers  and  Figee,  19x1.) 


Gms.  per  100  Gms.  Sat.  Sol. 


Gms.  per  zoo  Gms.  Sat.  Sol. 


CaCU. 

CaO. 

SoUd  Phase. 

CaCU. 

CaO. 

'  Solid  Phase. 

5.02 

O.IOI 

Ca(0H), 

33-21 

0.245 

Caat.4CaO.Z4HlO 

10 

O.II5 

i< 

33 

72 

0.254 

"  +CaCls.Ca0.sttQ 

15    14 

0.140 

u 

34 

36 

0.173 

CaCli.CaO.aHiO 

18.15 

0.148 

"  +Caa,.4Ca0.Z4Hs0 

38 

.61 

0.060 

C( 

18.01 

0.152 

CaClMCa0.Z4Ht0 

41 

32 

0.048 

« 

21.02 

0.147 

II 

44 

30 

0.030 

C( 

28.37 

0.170 

II 

44 

.61 

0.029 

"  +CaCM^O 

32.67 

0.225 

Ca(OH),? 

44 

•77 

•    •    • 

CaCls.6EbO 

Data  for  the  above  system  at  10",  25",  40",  45",  48",  and  50*  are  given  1 
Mililcau  (1916). 

Data  for  the  solubility  of  calcium  hydroxide  in  aqueous  calcium  iodide  sol 
tions  at  25**  are  also  given  by  Mililcau. 
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CALCIUM  HYDROZIDX 


SoLUBiLmr  or  Calciuii  Hydroxide  in  Aqueous  Solutions  op  Calcium 

Nitrate  at  25**  and  at  100®. 

(BMKtt  and  Taylor,  1914;  see  abo  Cameron  and  Robinson,  x907a.) 


Results  at 

as*. 

Results  at  I00^ 

Results  at  100^  (Con.). 

li&Mr  no  Gms. 

Gma.per 

100  Gms. 

Cms.  per 

too  Cms 

• 

S.! 

ioL 

SoKd  Phase. 

Sd. 

Solid  Phase. 

1                    < 

.Sol. 

Solid  Phase. 

'faa   < 

CaO. 

Ca(NOk),. 

CaO. 

CaCNOOt 

• 

%.np 

0 

Ca(OH)fl 

0.0561 

0       Ca(OH)t 

1.576 

58.67  CasNK>.3HsO 

•,097* 

4.836 

M 

0.0550 

3.42 

« 

1.348 

60.44 

•.W74 

9  36 

M 

0.0634 

4.91 

(( 

1. 167 

62.82 

••««W 

13  77 

M 

O.IIIO 

15. 39 

i< 

1.077 

66.44 

•  UU 

23.46 

M 

0.X200 

16.10 

M 

1. 141 

69.12 

$.i6so 

»7-83 

«i 

0.155 

31.86 

It 

"  +  a  very 

•W 

32.94 

M 

0.369 

33.03 

U 

1.252 

70.60 ' 

little  Cat- 

•»ST9 

40.66 

«« 

0.480 

43.36 

(f 

• 

NK>.iHs( 

03060 

44  44 

M 

0  973 

50.94 

U 

1.203 

70.40  Cs^K>.iHiO 

0.2802 

45.28  CatN^-jHaO 

1. 261 

53-75 

U 

I   103 

71.44 

u 

•  W 

47  79 

M 

I  477 

55.40 

If 

0.937 

73.85 

tt 

0.1894 

SI 07 

M 

1.476 

55-43 

tt 

0.849 

75-74 

tt 

0.1659 

S3  20 

M 

1. 491 

55  65 

t* 

0.815 

76.94 

tt 

0.1486 

55  25 

M 

1.635 

56.89 

["  +Ca«NK>. 
\         aHiO 

-0.804 

77.62 

Ca(NO|)t 

0.Q856 

57.72  Ca(NO^MHiO  1.686 

57.03' 

0.412 

77.74 

tt 

0 

5798 

M 

1.596 

57.91 

CaaNiOr.aH^ 

0 

78.43 

tt 

Coasme  wax  bottles  were  used  and  more  than  6  months  constant  agitation 
dowed  for  attainment  of  equilibrium  at  25®  and  4-14  days  at  loo^ 


SoLCBiLmr  OF  Calcium  Hydroxide  in  Aqueous  Solutions  op  Calcium 

Sulfate  at  25**. 

(Cameron  and  Bell,  1906.) 


Gm.  per  100  oc  Sat.  SoL 


OSOi. 
0 

0.0391 
0.0666 

00955 
O.I214 

0.1588 


CaO. 
O.I166 
O.II4I 
0.1150 
O.I2IS 
0.1242 
0.1222 


Solid 
Phase. 


Ca(OH)« 


M 


•( 


M 


ums.  per  i 

00  cc.  Nat.  l>oi. 

Solid 

CaSOi. 

CaO.  ' 

Phase. 

0.1634 

0.0939 

CaSOi.aH^ 

0.1722 

O.061I 

«  ,• 

0.1853 

0.0349 

M 

O.I918 

0.0176 

0 . 2030 

0.0062 

« 
1 

0.2126 

0 

m 

"  +CaSOc3HflO 
The  mixtures  were  constantly  agitated  at  25**  for  two  weeks. 


Sou^BciTY  OF  Calcium  Hydroxide  in  Aqueous  Solutions  of  Potassium 

Chloride  and  of  Sodium  Chloride. 

(Cabot.  1897.) 


«ftke 


In  KCl  Solutions. 

Cms.  CaO  per  Liter  at: 


In  NaCI  Solutions. 

Gms.  CaO  per  Liter  at: 


»"1*».  1 '" 

0-. 

IS'. 

99*. 

0          I 

36 

I-3I 

0.635 

30     I 

.701 

1.658 

0.788 

60     t 

•725 

1.674 

0.876 

I»      I 

.718 

1.606 

0.894 

240       I 

.248 

1. 199 

0.617 

330 

»       •        • 

•  •  • 

•     •    • 

o*. 

IS*. 

99*. 

1.36 

I-3I 

0.635 

1. 813 

1.703 

0.969 

•    •    • 

1.824 

1.004 

1.86 

1.722 

1. 015 

1-37 

1.274 

0.771 

1.054 

0.929 

0.583 

Remits  in  harmooy  with  the  above  for  the  solubility  of  calcium  hydroxide 
if  anaeoui  soliitioiis  di  potassium  chloride  at  50"*,  are  given  by  Kemot,  d' Agostino 
aad  PeHqmno  (1908). 


CALCIUM  HTDBOZIDX 


204 


Solubility  op  Limb  in  Aqueous  Solutions  of  Sodium  Chloridb  alonb 

CONTAINING  SODIUM  HtDROXIDB. 
(Maigret,  Z905O 


O.  Naa 


Cms.  CaO  per  Liter  of  SolutioB. 


per  Liter.  Without    o^J<}aOH    4.09J*«aOH 
vT_/^tr       —  ¥  :.„         p^  Liter. 


O 

S 
10 

50 

75 
100 


NaOH. 

1-3 
I 

I 

I 

I 

I 

I 


4 
6 

7 
8 

9 

85 


per  Liter. 
0.8 
0.9 
I.O 
I.I 

125 
1.4 

1.4 


0.22 


0.5s 


C.  NaCl. 
per  Liter. 

ISO 

I7S 
182 

225 

250 

300 
•  •  • 


Gms.  CaO  per 


01  dOnDQ^ 


without 
NaOH. 

1.65 

1.6 

1.6 

1.4 

1-3 
I.I 


oito-NaOH 
per  liber. 

1 .2 
1.2 
1.0 
0.9 
0.7 


0.44 


0.22 


Solubility   of   Calcium   Hydroxide   in   Aqueous    Solutions  Of  i 

Sodium  Hydroxide. 

(d'Anselme  —  BuU.  see.  chim.  [3]  ag^  938,  '03.) 


Concentration  of  NaOH: 


Nermality. 

Cms.  per  Liter 

0 

0 

N/ioo 

04 

N/25 

1.6 

N/iS 

2.66 

N/8 

5.00 

N/s 

8.00 

N/2 

20.00 

Grams  CaO  per  Liter  Sat.  Solutioo  at: 


ao«». 


1. 170 
0.94 

0-57 

0.39 
0.18 

o.ii 
0.02 


50'. 

0.880 
0.65 

0-35 
0.20 

0.06 

0.02 

trace 


TO**. 

0-7S 

0-53 
0.225 

o.ii 

0.04 

o.oi 

000 


lOO^. 

0.54 
0.35 

0.14 
oos 

0.01 


0.00 


For  results  upon  mixtures  of  calcium  hydroxide  and  alkali  carbonates 
and  hydroxides,  see  Bodl'ander  —  Z.  angew.  Chem.  18,  11 38,  '05. 


Solubiuty  op  Caloum  Hydroxide  in  Aqueous  Solutions  op 

Glycerol  at  25**.. 

(Herx  andKnoch— Z.  anors.  Chem.  46,  193,  '05;  for  older  determinatioos,  see  BerthekC — Ana. 

phys.  bJ  46)  X76;  and  Carles  —  Arch.  Phann.  [3]  4,  558,  '74O 


Density  of 
Solutions 


I 
I 
I 
I 
I 
I 


0003 
0244 

0537 
0842 

II37 
1356 
2072 


Wt.  per  cent 

Glycerine 
in  Solution. 

0.0 

715 
20.44 

31 -55 

40.95 
48.7 

69.2 


Millimols 

K:a(OH),per 

xoocc.  Solutioo. 

4.3 

8.13 
14.9 
22.5 

40.1 

440 

95-8 


Gms.  per  xoo  cc.  Sohiticn. 


Ca(OH)s 

01593 
0.3013 

0.5522 

08339 
1.486 

1. 631 

3  550 


CaO. 
0.1206 
0.2281 
0.4180 
0.6313 
1. 125 

I -234 
2.687 


Data  tor  the  solubility  of  calcium  hydroxide  in  aqueous  soliidoiis  of 
at  25**  are  given  by  van  Meurs  (1916). 


205  CALCIUM  H7DB0ZIDE 

or  CaijCium  Hydroxide  in  Aqueous  Solutions  op  Glycerol 
AND  OF  Cane  Sugar  at  25®. 

(Cameron  and  Patten,  xgii.) 

to  obviate  the  uncertainties  due  to  the  presence  of  a  large  excess  of 

in  contact  with  the  solutions,  the  clear  liquids,  saturated  at  0°, 

from  the  solid  and  slowly  brought  to  25°  and  constantly  agitated 

attire,  until  equilibrium  with  the  finely  divided  solid  phase,  which 

at  the  higher  temperature,  was  reached. 


for  Glycerol  Solutions.  Results  for  Sugar  Solutions. 

^  ol     G—ft.  per  looGma.  S>l.  Sol.     So^  dm  of      Gms.  per  loo  Gms.  Sat.  Sol.         SoUj 


Stt.  SoL  ' 

Ca(OH)s. 

aiU(OH)». 

Phue. 

S«t.Sol.    ' 

Ca(0H)». 

CuHaOii 

Phase. 

0.983 

O.H7 

0 

CA(OB)t 

X 

0.188 

0.62 

a(0H)i  + Sugar 

1.008 

0.178 

3SO 

M 

1. 021 

0.730 

4.82 

*4 

... 

0.413 

IS  59 

M 

I  037 

I -355 

750 

M 

X.O42 

0.48 

17.84 

M 

1.067 

3-21 

11.90 

M 

X.088 

0.88 

343^ 

« 

1. 109 

S.38 

17.42 

M 

I.  149 

I  34 

5504 

M 

1. 123 

6.07 

19.86 

« 

OF  CALauM  Hydroxidb  in  Aqueous  Solutions  of  Cane  Sugar 

AT  80**. 

(von  Ginn^en,  191 1.) 

SoUd 
Phase. 

Ca(OH)t 
*t 

M 

SOLXTBILITT   OP   LiMB   IN   AqUBOUS   SOLUTIONS   OF   SUGAR. 

(Wdabeig  —  Bull.  soc.  chim.  b]  ai«  775*  '99-) 

The  original  results  were  plotted  on  cross-section  paper  and  the 
Dowiiig  table  constructed  from  the  curves. 

i6'-i7^  2d,  series  t**  =  I5^ 


Ofns.  per  too  531 

DS.  Sat.  Sol. 

Solid 
Phase. 

Gms.  per  too  G 

ms.  Sat.  Sol. 

CaO. 

Sugar. 

CaO. 

Sugar. 

O.II7 

4.90 

Ca(OH)> 

0.358 

19-50 

0.189 

9.90 

M 

0.548 

24.60 

0.230 

14 -75 

M 

1. 017 

29.70 

too  Cms.      ^   ^  ^  Gms.  per  100  Gms 


^   ^  ^  ums.  per  100  Gms.  ^    «  ^ 

G.  CaO  per  x«>  Solution.  S'  ^^  per  top 

,  ^  ■       Gma.  Sugar  in  Sol.          ^ • — — --»  Gms.  Sugar  in  SoL 

CaO.  Sugar.        CaO. 

I            0.30                35.0  I           050  62.5 

a        0.56           28.7  2        0.7s  36.0 

3         0.85            28.0  3        1. 02  32.5 

j$         1. 12            27.7  4        1.22  30.2 

5  1.40            27.5  s        1-45  28.5 

6  1. 65            27.5  6        1.67  27.7 
8         2.22            27.5  8        2.22  27.5 


2.77  27.5  10        2.77  27.5 

12         3.27  27.5  12        3.27  27.5 

X4         3-85  27.5  14        3  85  27  S 

In  tbe  second  series  a  verv  much  lai^ger  excess  of  lime  was  tised  than 

first  series.     The  author  gives  results  in  a  subsequent  paper,  — 

;.  chim.  [3]  S8,  740,  '00,  — which  show  that  the  solubility  is  also 

by  the  condition  of  the  calciimi  compound  used,  *.^.,  whether 

tK^  ^rm^^^i  hydrate,  or  milk  of  lime  is  added  to  the  sugar  solutions. 

exhaustiie  investigation  of  tite  factors  which  influence  the  solubility 
in  sugar  solutioiis  is  described  by  Claasen  (191 1). 
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OALGIUM  lODATB 


OALOIUM   lODATX  Ca(I0,),.6H,0. 

Solubility  in  Watbr. 

CMsfliiB  aad  Fonk  — Bcr.  30^  i7Mt  '991 W.  Abh.  p.  t.  Rfkhanmlt  a,  4A  W) 

Cms.  Mob. 

^.     CaaO|)s   caao^ 

•   •      ner  100 
Cms*  Sol< 

Ca(IO^  .6Hfi 


tr 

Gmt. 

CaaOi). 

per  100 

Gms.  Sol. 

Mob. 

CadO, 

per  100 

Mols.HiO. 

0 

010 

00044 

10 

017 

0.007s 

18 

0.25 

OOII 

30 

0.42 

0.019 

40 

0.61 

0.027 

50 

54 
60 

0.89 
1.04 
1.36 

0.040 
0046 
0.063 

SoHd 


100      per  100 
Mob. 


a 
a 


Density  of  solution  saturated  at  18 


91 

35 
40 

45 
50 
60 
80 
100 

o 


037  0.016  C&(IOXSfi] 

0.48  0.021  "      ^ 

0.52  o  023 

0.54  0.024 

0.59  0.026 

065  0.029 

079  0034 

094  0.04a 

1. 00. 


w 

M 
M 
« 

if 


OALOIUM   IODIDE   Cal,. 

Solubility  in  Water. 

(Avenge  cttrte  from  the  results  of  Kremera — Pon.  Ann.  I03»  65.  '58;  Etard— Aba. 

St  S3S*  '94.) 


|ki>.U 


f. 

Gms.  Call  per  100 
Gms.  Soiutioa. 

Gms.  Calf  per  100 
Gms.  Solatko. 

^  •     Gna.  Gait  pc 

0 
10 

20 

64.6 
66.0 
67.6 

30 
40 

60 

69 

70.8 

74 

80        78 

100           8z 

Density  of  solution  saturated  at  20**  «  2.125. 

The  fusion-point  curve  (solubility,  see  footnote,  p.  i)  is  given  for  miztores  of 
calcium  iodide  and  iodine  by  Olivari  (1908). 


CALCIUM  lODO  MXBCURATE. 

A  saturated  solution  of  Calt  and  Hgis  in  water  at  15-9^ 
(1906)  to  have  the  composition  CaIt.i.3HgIt.i2.3HtO;  d 
phase  in  contact  with  the  solution  was  C^Is.Hgls.SHsO. 


found  by  Duboia 
2.89  and  the  solid 


CALCIUM  PerlODIDE  CaU 

Data  for  the  formation  of  calcium  periodide  in  aqueous  solution  at  25*  are 
given  by  Herz  and  Bulla  (191 1).  (See  reference  note  under  caldum  perbromidey 
p.  189.) 


CALCIUM  LACTATE  Ca(C«H,o08).5HsO. 

100  gms.  HsO  dissolve  3.1  gms.  of  the  salt  at  o**,  54  gms.  at  15^  and  7.9  gmt. 


at  30^ 


(HiU  aad  Cockinc.  19x1.) 


CALCIUM  MALATE  CaC4H40i.HsO. 

Solubility  of  Cjilcium  Malatb  in  Water  and  in  Alcohol. 

(Partbeil  and  Haboer,  1905.) 


25". 


100  gms.  HiO  dissoU'e  0.9214  gm.  CaC4H40».HsO  at  i8^  and  0.8552  gm.  at 

0 

100  gms.  95%  alcohol  dissolve  0.0049  gm.  CaC4H«Ok.HsO  at  18^,  and  0.OQS86 


gm.  at  25' 
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CALCIUM  ICALATE 


(Neutral)  MALATI  Ca(C«H«0.).3H,0. 
(Acid)  MALATE  Ca(C4H.Os),.6HtO. 
CAIXaUM  lfAI.ONATIiCa(CtH,04).4H,0. 

Solubility  op  Each  in  Water. 

1886;  Cantoot  and  Basadonna,  1906;  the  malonate,  Micfynski,  x886.) 


Neutral  Malate. 

Gna.  CaCOBKX)  per  xoo 


57 
60 

70 
80 


0.85 
0.82 
0.78 
0.74 
0.66 

0.57 
o  58 

0.63 

0.71 


Gms. 
SoL 

0.84 
o.8z 
0.77 

o  73 
0.65 

0.56 

0.58 

0.63 

0.70 


cc.  Sol. 
(C  and  B). 


0.Q07 
0.83^ 
0.816 
0.809 

«   •   • 

0.804 

o  795 
0.7S4 
0.740 


Ca.  Acid  Malate. 

Cms.  CaCOHiOk)!  per 
100  Gms. 

\\  ater.  Solution. 

•    •    •  •   •   • 

1.8  1.77 

I. 5  1.48 

2  1.96 

5-2  4.94 

IS     '       1309 

32.24  24.29 

26  20.64 

II  9.91 

6.8  6.37 


Ca.  Maloaate. 

Gms.  CaCCiHsO) 
per  100  Gms.  HsO. 

0.290  (0.374J 

0330  (0-419) 
0.365  (0.460) 

0.396  (0.49s) 


0.422 
0.443 

•    ■   • 

0.460 

0.472 
0.479 


0.524) 
10.544) 


results  for  calcium  malonate  given  above  in  parentheses  are  by  Canton i 
^ocalevi  (1905),  but  these  authors  fail  to  state  the  terms  in  which  their 
_       reported.     By  comparison  with  other  papers  of  the  series,  it  is  prob- 
that  in  this  case  the  figures  refer  to  grams  per  100  cc.  saturated  solution. 

CALCIUM  HITEATE  Ca(N0a)t.4H:0. 

Solubility  in  Water. 

(Baasett  and  Taylor.  191a.) 

CSilicavessels  used.    Constant  agitation  at  constant  temperature  for  two  to  three 

determined  by  precipitation  as  oxalate  and  weighing  as  oxide.) 


Cms. 

Gms. 

Gms. 

••   p 

C^SCkh 

Solid 

V. 

Ca(NO.)i 

Solid 

f. 

Ca(NO,)t 

Solid 

rrtooGma. 

Phase. 

per  100  Gms. 

Phase. 

per  100  Gms. 

Phase. 

Sat.  SoL 

Sat.  Sol. 

Sat.  Sol. 

0  4 

14 

Ice 

10 

S3  SS  Ca(NO*)MHfO 

45 

71.45  Ca(NO«)s.3HsO 

1-4 

4   78 

M 

15 

54  94 

50 

73-79 

It 

19 

6  S3 

M 

20 

56.39 

51 

,  '*:^ 

II 

30s 

10 

M 

25 

57-98 

SI 

(( 

4    IS 

12.98 

M 

30 

60.41 

49 

77.49  Ca(NOi)s.2HiO 

15    7 

33   13 

M 

3S 

62.88 

51 

78.05 

«i 

21    7 

3«  7 

M 

40 

66.21 

55 

78.16 

Ca(NO|)t 

2S    7 

• 

«    •    « 

42.4 

68.68 

80 

78.2 

26   7 

43  37  Ca(NOds-4HiD  42. 4 

68.74 

100 

78.43 

10 

47  31 

«« 

42.7 

.    -t 

125 

78.57 

0 

SO  50 

M 

42.4s 

71.7 

147- 

5     78.8 

5 

SI  97 

M 

40 

70.37  Ca(NOi)s.3HiO 

151 

79 

t  m-i 

?t.                 • 

Eutectir. 

or  the  Unstable  Calcium  Nitrate  Tetrahydrate  fi  in  Water. 
(Results  supplementary  to  the  above.) 

(Taylor  and  Henderson,  1915.) 


Gns-CarNa) 

t 

Gms.  Ca(NO)i 

1 

«*- 

per  too  Gma. 
Sat.  SoL 

Solid  Phase. 

f. 

per  100  Gms. 
Sat.  Sol. 

Solid  Phase. 

0 

50.17 

«Ca(N0^.4H^ 

38 

66.65 

^Ca(NOi)s.4HsO 

22     2 

56.88 

«« 

39 

67 -93 

<( 

2$ 

57  90 

M 

39.6  (m.  pt.) 

69.50 

4* 

30 

60.16 

«f 

39  (reflex  pt.) 

75.34 

<« 

,y^ 

61.57 

^Ca(NOfe)t.4HsO 

40 

66.22 

aCa(N0,),.4l«) 

34 

63.66 

M 

42 . 7  (m.  pt.) 

69.50 

II 

35 

62.88 

aCa(N0^)s4H«0 

42.4  (reflex  pt.) 

71.70 

M 

5» 

64.34 

M 

25 

77-30 

CaCNO*);. 

CALCIUM  VITRATE 
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Solubility  of  Calcium  Nitrate  in  Aqubous  Solutions  of  Caloum 

ThIOSULFATB  at  9"  AND  AT  25"  AND  ViCE   VERSA. 

(Kremaan  and  Rodemund,  1914-) 


Results  at  9^ 

Gms.  per  zoo  Gms.  Sat.  Sol. 


Ca(N0i)t. 
46.02 

45.68 

27.92 

10.49 


CaSiQi. 

5  46 

6.81 
10.46 
22.81 

29 -33 


Solid  Phase. 

Ca(N0i)MH^ 
*'  +CaSiOi.6H^ 

« 


Results  at  25^ 

Gms.  per  100  Gms.  Sat.  Sot 


CaCNOOt. 
54.03 
50-25 

45  92 

42.93 
32.01 

19.51 
8.15 


CaSiOk 
4.27 

9.10 

13 

13.83 
17.09 

23   78 
29.85 


Solid 
Ca(Na)M») 


M 


CmSAJSB^ 


Solubility  of  Calcium  Nitrate  in  Aqueous  SoLimoNs  of  Sodium 
Nitrate  at  9®  and  at  25**  and  Vice  Versa. 

(Kremann  and  Rodemund,  19 14) 


Results  at  9* 

Gms.  per  loo  Gms.  Sat.  Sol. 


Ca(NOi)t. 

47-51 
46.08 

26.67 

11.76 


NaNOi. 

9.51 
12.56 

23.32 
34.26 


Solid  Phase. 


Results  at  25^ 

Gms.  per  loo  Gms.  Sat  SoL 


Ca(N0h)s.4H«0 

"  +N1LNO1 
NaNOi 


Ca(NOi)i. 

54.58 
53   22 

52.73 
52.40 

37.31 
26.91 

14.61 


NaNO^ 

7.25 
10.70 

12.08 

11.88 
19.48 
24.98 
36.12 


Solid 
CaCN0^»4* 

K 

•*+NaJ 
NaNOfe 


These  authors  also  give  the  complete  solubility  relations  of  the  recipnx 
salt  pairs,  Ca(NOi),  +  NatSjOj  t;  2NaN0i  -h  CaSjOj  at  9**  and  25**. 

Solubility  of  Calcium  Nitrate  in  Aqueous  Solutions  of  Nitric  Acid  at  2 

(Bassett  and  Taylor.  191 2.) 

(The  mixtures  were  shaken  intermittently,  by  hand,  during  quite  long  perio 
one  week  was  allowed  between  duplicate  determinations.) 


Gms.  per 

100  Gms. 

Gms.  per 
CAuNO»)t. 

100  Gms.                         C 

ims.  per 

100  Gma. 

Sol. 

Solid  Phase. 

^1              Solid  Phase. 
HNO^                           C 

Sol. 

Solid  Pha» 

CavNODt. 

HNOi. 

a(NOi)s. 

UNOs. 

57.98 

0 

Ca(N0i)t.4H«0  32.84 

32.63  Ca(N0k)MHi0 

9  34 

65.69  CaCNO^al 

54  82 

3.33 

32  50 

33 

52 

8-52 

67.20 

M 

5^  96 

5  87 

33  44 

35 

63  Ca(N0h)t.3Hi0 

506 

71. 12 

Ca(NO^ 

51  58 

7.21 

20  05 

41 

66 

2  53 

74  77 

«• 

47  82 

11.27 

27.79 

45 

70 

I  OS 

78.56 

M 

45  50 

13  71 

31  09 

40 

.56  CaCNO^aHiO 

0.54 

80.83 

U 

40.70 

19  65 

26.07 

45 

70 

0.36 

8583 

M 

38.17 

22.80 

17.41 

55 

48 

O.OI 

90.90 

M 

34  40 

cS.81 

12.25 

62 

05 

0 

96.86 

U 

Freezing-point  data  for  the  Ternary  S>-stem  Ca(NOi)i+KNQ|  +  NaNQi 
given  by  Menzics  and  Dutt,  191 1. 

Solubility  of  C.vlcivm  Nitrate  in  Several  Organic  Solvents. 

Authority. 
(D'AnsandSie^fer.  191 

**  M 


Solvent. 

f. 

.    Gms.  Ca(\0«)t  per  100  Gms. 
N           Sat.  Solution. 

Methyl  Alcohol 

25 

65-5 

Pmpvl 

25 

36  5 

1  Bulvl 

-5 

25 

Amvl 

-^5 

133 

Acetone 

25 

SS.5 

Methyl  Acetate 

iS 

41       Usat.soL«i.3i3) 

«« 
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CALCIUM  NITRATI 


OP  CALauM  NmtATB  IN  Aqueous  Solutions  of  Ethyl  Alcohcx. 

AT  25*.      (D'Ans and  Siegler,  1913) 


Cmm.  per  100  Gon.  Sat.  Sol.      .  ,.^  ^^                Cms.  per  100  Gma.  Sat.  Sd. 

Solid  Phase. 

C^bOH. 

Ca(NO^s. 

CtHiOH. 

Ca(N0»)i. 

0 

575 

Ca(N0^^4H,0 

IS-2 

69.52 

Ca(Na)t  unstabk 

8.1 

5S-« 

(• 

20.4 

66.08 

II             II 

14.1 

52.9 

M 

3S-9 

57.7 

<i             « 

22.3 

50.2 

(f 

41.8 

51-4 

l«                    «c 

294 

49 

M 

27 -39 

61.96       CaCNO^flsUble 

31-2 

52 

M 

28.5 

61.15 

1- 

295 

56.2 

€t 

29.6 

60.3 

"  +Ca(Na)s.2CiHi0H 

27.8 

60 

M 

60.2 

38.6 

Ca(NQi)fl.aCtHiOH 

^•S 

62.3 

-  +Ca(NOi), 

54-6 

41.9 

II 

0 

82.5 

Ca(NOa)fl  uosUble 

42.5 

50.97 

•1 

5.8 

77 

i«             (« 

35-8 

55-3 

M 

CAICIUM  NITBITB  Ca(NO,),4H,0 

• 

'•  ■* 

Solubility  in  Water.    (Oswald,  1914.) 

r 

STcSP'sS^dS'           Solid  Phase. 

f. 

^x^r^i^sS?"^.'       Solid  Phase. 

•4 

16.7 

Ice 

18. 

5         43 

Ca(N0a)MH«0 

•9.3 

25-5 

<« 

42 

51.8 

II 

-12.5 

29. s 

t« 

44 

53-5 

"  +Ca(NOa)t.aHsO 

"MS 

32 

f« 

54 

55.2 

Ca(NO^i.sHsO 

-175 

35 

-  +Ca(N0i),.4H«0        64 

58.4 

44 

"95 

36.2 

Ca(N0,)MHa0 

70 

60.3 

U 

0 

38-3 

II 

73 

61.5 

M 

16 

42-3<*' 

.-Mios) 

91 

71.2 

«4 

•An  aqueous  solution  simultaneously  saturated  with  calcium  nitrite  and  silver 
nitrite,  contains  92.4  gms.  Ca(NOi)»  +  11.2  gms.  AgNOj  per  100  gms.  HjO  at  14*'. 

(Oswald.  1914.) 

foo  cc  sat.  solution  of  calcium  nitrite  in  90  %  alcoholcontain  39  gms.  Ca(NOs)t. 
HiO  at  20^ 

100  oc.  sat.  solution  of  calcium  nitrite  in  absolute  alcohol  contain  i.i  gms. 
Caf\Qi)i.HiO  at  20**.  (Vogd,  1903.) 

CALCIUM  OI2ATI  (CuHaO,)Ca. 

One  liter  water  dissolves  about  0.1  gm.  calcium  oleate  at  t^not  stated.  (Fahrion,  19x6.) 
100  gms.  glycerol  (of  </ » i.i  14)  dissolve  1.18  gms.  calciumoleate  at  t^  not  stated. 

(Assdin,  1873.) 

CALCIUM  OXALATE  Ca(COO),.HiO. 

Solubility  in  Water,  by  Electrolytic  Conductivity  Method. 

CHnllnwii,  Kohkausch,  and  Rose,  1893;    Richards,  McCaffrey,  and  Bisbee,  190X.) 


«  •  Gms.  CaCt04  per 

*   '  IHer  of  ScJutioa. 

13  00067  (H) 

c&  00056  (R  and  R) 

24  0.0080  (H) 


Gms.  CaCjOi  per 
Liter  of  Solutioa. 


25 

50 

95 


0.0068  (R,  McCandB) 

0.0095 

0.0140 


<< 


ii 


OF  Calcil^  Oxalate  in  Aqueous  Solutions  of  Acetic  Acid  at 

26**-27^     (Hen  and  Muhs.  X903.) 


Normality  of 
Acetic  Acid. 

O 

0.58 

2.89 

5-79 


G.  CHjCOOH 
per  100  cc.  Sol. 

000 

3  48 
17  34 
34  74 


Residue  from  50^053 
cc.  Solution. 

0.0017 
0.0048 
00058 
0.0064 


The  residues  were  dried  at  70®  C. 


CALCIUM  OXALATE  210 

Solubility  of  CALaim  Oxalate  in  Aqueous  Solutions  op  Htdsoch 


Acid 

AT 

2s^ 

(Hendenon  and  Taylor,  1916.) 

Normality  of  HCL 

Cms.  CaQOt  per 
Liter  Sat.  SoL 

Nonnality  of  HCL 

Gma.  CaCiOi  per 
Liter  Sat.  Sol 

0 

0.009 

0.500 

2.638 

O.I2S 

0.717 

0.625 

3  319 

0.250 

I -359 

0.750 

3.922 

0.37s 

2.019 

I 

5.210 

Salt  in  Aq. 
Solution. 

NaCl 

Gms.  Salt 
per  Litec 

I 

s 

f. 

25 
25 

Gms.  CaCA 
per  Liter. 

0.007s 
0.0188 

(( 

10 

25 

0.0255 

a 

25 

25 

0.0291 

Gnu.  Salt 
per  Liter. 

«•. 

Gm-C 
perl 

25 

37 

o.< 

4.8 

IS 

0.( 

4.8 

37 

0.( 

These  authors  also  give  data  showing  the  effect  of  increasing  amounts  of 
and  KNOi  upon  the  solubility  of  calcium  oxalate  in  o.^  normsu  HCl  at  25^ 
also  of  the  ettect  of  increasing  amounts  of  potassium  tnchloracetic  acid  upoi 
solubility  in  0.5  normal  trichloracetic  add,  and  of  increasing  amounts  of  p 
Slum  monochloracetic  acid  upon  the  solubility  of  calcium  oxalate  in  0.5  nc 
monochloracetic  acid. 

Solubility  of  Calcium  Oxalate  in  Aqueous  Solutions  of  Sodium  Chu 

.AND  OP  Sodium  Phosphate. 

(Gerard,  1901.) 

Salt  in  Aq. 
Solution. 

NaCl 
NaJH(P04)i 


One  liter  45%  ethyl  alcohol  dissolves  0.000525  gm.  calcium  oxalate,  temp 
stated.  (Gacrin,  1 


CALCIUM  OXIDE  CaO. 

100  gms.  molten  CaClt  dissolve  16.2  gm.  CaO  at  about  910^ 

(Amdt  and  Loewenstein, : 

Data  for  the  systems,  CaO  +  MgO  and  for  CaO  +  AltOi  +  MgO  arc  givo 
Rankin  and  Merwin  (191 6);  for  CaO  +  AlsO*  +  SiO»  by  Rankin  and  Wi 
(191 5);  for  CaO  +  FesC5|  by  Sosman  and  Merwin  (1916);  and  for  CaO  +1 
-h  SiOj  by  Bowen  (19 14). 

Data  for  the  system  CaO  +  C  -4-  CaCs  -|-  CO  are  given  by  Thompson  (l< 


CALCIUM  PHOSPHATE  (Tnbasic)  Ca.(P04)t. 

Solubility  in  Water. 

The  determinations  of  the  solubility  of  this  salt  in  water,  as  stated  if 
literature,  are  found  to  vary  within  rather  wide  limits,  due,  no  doubt,  U 
fact  that  so-called  tribasic  calcium  phosphate  is  apparently  a  solid  solutii 
the  dibasic  salt  and  calcium  oxide,  and  therefore  analyses  of  individual  sai 
may  show  an  excess  of  either  lime  or  phosphoric  acid.  When  placed  in  co: 
with  water,  more  PO4  ions  enter  solution  than  Ca  ions,  the  resulting  sol 
being  acid  in  reaction  and  the  solid  phase  richer  in  lime  than  it  was,  previo 
being  added  to  the  water.  For  material  having  a  composition  approxim 
closely  that  represented  by  the  formula  Cai(P04)j  the  amount  whicn  is  diss 
by  CO2  free  water  at  the  ordinary  temperature,  as  calculated  from  the  cal 
determination,  is  0.0 1  to  o.io  gram  per  liter,  depending  upon  the  conditio 
the  experiment.  Water  saturated  with  CO2  dissolves  0.15  to  0.30  gran 
liter. 

A  list  of  references  to  papers  on  this  subject  is  given  by  Cameron  and  Hiu 
J.  Am.  Chem.  Soc.,  26, 903, 1904;  see  also  Cameron  and  Bell,  Ibid.^  27, 15 12, 
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CALCIUM  PHOSPHATE 


OALOHTM  PHOSPHATE   (Dibasic)   CaHPO^.sHsO. 

Solubility  in  Water, 

(Twrw  Md  ScJdeB  —  J.  Am.  Chexn.  Soc.  a6b  1460.  '04;  see  also  Rindell  —  Compt.  rend.  134*  iia,  *oti 

Magnanini  —  Gau.  chim.  iul.  3Zt  11«  544,  '01.) 

I  liter  of  CO,  free  water  dissolves  0.136  gram  CaHPO*  at  25**. 

I  liter  of  water  sat.  with  CO,  dissolves  0.561  gram  CaHP04  at  25®. 

SOLUBIUTT  OF  Dl  CaLCIUM  PhOSPHATE  AND  OP  MONO  CaLCIUM  PhOS- 

PHATB  IN  Aqueous  Solutions  of  Phosphoric  Acid  at  25**. 

(Ciocna  ana  Scsdell  —  J.  Am.  Chcm.  Soc.  a7f  150^  '05;  Causae  —  Compt.  rend.  1x4,  414,  '9a.) 

aw  Liter  ol 

Sontion.  ^ 


Cms.  per  Liter 


P^i  per  Liter 
m  Ejccess  of 


GiO 

i-iu*- 

KUKC.  UUC 

I.71 

4.69 

4.15 

CaHPO, 

"57 

36  14 

28.05 

<< 

nil 

75  95 

56  53 

it 

39  «i 

139-6 

97.01 

it 

4976 

191 .0 

120.7 

« 

59  40 

234  6 

144. 1 

« 

7031 

279.7 

170.6 

ti 

7700 

317  0 

(174.2 
(321.3 

CaHPO.  or 
CaH,(P6,), 

7230 

351  9 

301.6 

CaH,(PO,), 

^33 

361  I 

289  3 

« 

59  9S 

419  7 

250.2 

tt 

53  59 

451  7 

223.7 

a 

445a 

505 -8 

185.8 

u 

3989 

5383 

166.4 

«< 

SoUd  Phase. 


CaHP0,.2H,0 


that  combiDed 
withCa. 

2.53 

21-5 

46.45 
89.0 

128.0 

159.4 
190.7 

226. 0 

122.2 
169.0 
186. 1 
267.9 
316. 1 

393  I 
437-4 
I^eosity  of  the  solution  in  contact  with  both  salts  at  25^  »■  1.29. 

^CBiLiTY  o¥  Calcium  Phosphates  in  Aqueous  Solutions  of  Phosphoric 

Acid  at  Different  Temperatures. 

(Bassett.  Jr.,  1908,  1917) 

Results  at  40"". 


CaHP0..2lL0+ 
CaH,(PO  ),.H,0 
CaH,(P0,),.H,0 


Renhs  at  25* 


SoUd  Phase. 
CaH«P^0t.Hi0 

M 

-  +CaHPa 
CaHPOi 


Cms.  per 

Gms.  Sat. 


100 
Sol. 


CaHPOi. 
sHbO 


CaO. 
1.768 

3.584 

5755 
4.813 

3.810 

2.536 

1.847 
1.267 

0.576 
0.156 


Pia. 
42.42 

36.79 
27.25 

21.67 

16.3s 

9.90s 

6.979 

4.397 
1.819 

0.426 


Solid  Phase. 


CaH4PsOt.H,0 


Gms. 
Gms. 


Results  at  50.7' 
^t. 


100 

Sol. 


CaO. 
0.336 


<i 


II 


More  haaicthan    '^q7\ 


0.0592    0.158 
0.0508    0.128 
0.0098    0.0262 
trace 

ti 


tt 


+CaHPa  0.63s 
CaHPOl        1.428 

2.974 
4.880 

5725 
3.507 
2.328 

1.563 
0.692 

0.0596 

0.0514 

Ca4PsOi.4HsO   0.0351 

0.0106 

0.0007 


Ca«PsOt.HsO 


Pia. 
62.01 

58.08 

50.25 
41.92 

33.18 
29.61 
15.48 
9.465 

6.157 
2.281 

0.1527 

0.1331 

0.0942 

0.0309 

0.0007 


Solid  Phase. 

CaH«PiOa+ 

CaHiPsOi-HiO 
CaH«P«Ot.HtO 


II 


»i 


+CaHPOi 
CaHPOl 


II 


II 


CaHPO«.3HiO 
CaaPsOi.HiO 


II 


M 


II 


Ib  the  case  of  most  of  the  solutions  7-15  weeks  constant  agitation  was  allowed 
attainment  of  equilibrium.     For  the  last  seven  results  at  25°,  18  months 
required.    Cerasine  bottles  were  used  in  these  cases.    The  solid  phases 
detemiined  by  analysis.    The  quintuple  points  were  found  by  dilatometer 
^periroenu  at  36*,  21®  and  152*.    (See  next  page.) 
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Solubility  of  Calcium  Phosphates  in  Aqueous  Solutions  of  Pbc 

Acid  at  Temperatures  above  Ioo^ 

(Bassett,  Jr.,  1908.) 
Cms.  per  100  Gms  Sat.  Sol. 


100 

IIS  b.  pt. 

169 


(( 


(( 


CaO. 

2.503 
5-623 

4.327 
4.489 


PaO». 

53  71 
43.60 

53-43 
63 -95 


Solid  Phase. 

CaHa>,0s+CaI{«Ps0i3 
CaHJ>,0a.H,0+CaHK 
CaHJ>|0t+CaH«Pa0i^ 
CaHiPA 


The  quintuple  points  for  the  system  determined  by  dilatometer  exp< 
are  as  follows: 


152 
21 

36 


5.60 

5.81 
0.0514 


53  CaHJ>,0.+CaHa»AH/)+Ca 

23 . 5  CaHJ>,08.H^+CaHPa+CaHP 

0 .  14  CaHP0i+CaHP0i.2H«0+GMP^ 


For  additional  data  on  the  solubility  of  calcium  phosphates  in  vn 
Cameron  and  Bell,  1905  and  1910. 

Data  for  the  four  component  system,  lime,  phosphoric  acid,  sulfuric  a 
water,  the  essential  constituents  of  "superphosphates,"  are  given  by  C 
and  Bell  (1906). 

One  liter  of  aqueous  0.005  n  potassium  bitartrate  solution  sat.  with 
phosphate,  contams  0.08  gm.  Ca  and  0.181  gm.  HsPOi  at  25**.        (Magnan 

Solubility  of  Calcium  Phosphate  in  Aqueous  Salt  Solutions  U 

Atmospheres  Pressure  of  COi  at  14®. 

(Ehlert  and  Hempel,  19x2.) 


Ona.  Salt 

Salt  in  Aq.  Solvent. 

per  100 

Cms.  HiO. 

Water 

■    •    • 

mud 

45  •  74 

It 

cone. 

(NHOiSO* 

56.5 

« 

cone. 

MgCl,.6H,0 

86.9 

n 

cone. 

MgS04.7H,0 

105.3 

ti 

cone. 

MgCl,.KCl.6HiO 

79.2 

ti 

cone. 

CaiCPOOs 
per  Liter 
Solvemt. 

Salt  in  Aq.  Solution. 

Cms.  Salt 

per  100 

Gms.H«0. 

0.228 

MgSO4.KaSO4.MgClt.6HsO 

70.9s 

I-37I 

« 

cone. 

I  293 

K«S04 

74  5 

2.413 

(( 

cone. 

5. 885 

NaCl 

50 

1.287 

u 

cone. 

2.892 

NaNOi 

72.7 

1.9728 

u 

Cone. 

3.6001 

Na«S04.ioH,0 

137-7 

1.577 

ti 

cone. 

I  154 

Data  for  the  solubility  of  calcium  phosphate  in  aqueous  saturated  solu 
carbon  dioxide  containing  ammonia  are  given  by  Foster  and  Neville,  191 

CALCIUM  PELABGONATE   (Nonate)   CafCHsCCH,)?  COOk.HtO. 

CALCIUM  PROPIONATE  Ca(CH,.CHsC00)t.H30. 

Solubility  of  Each  in  Water. 

(Lumsdcn,  1902;  Rrasnicki,  1887.) 


Calcium  Pelargonate. 

Calcium  Propionate. 

Gms. 

Gms.  Ca(CHi.CHsCOO)i  per  100  Gnu. 

t* 

Ca|CHi(CHi)7C00Ji 
per  xoo  Gms.  HiO. 

A 

w  • 

Watrr. 

Solution. 

0 

0.16 

42.80 

29.97 

20 

0.14 

39-85 

28.48 

40 

0.13 

3845 

27.76 

60 

0.12 

38-25 

27.67 

80 

oiS 

39-85 

28.48 

90 

0.18 

42-15 

29.66 

100 

0.26 

48.44 

32.63 

213  GALCITTM  SAUCYLATE 

CAIdUM  SAUCTLATB  Ca(CJi«.0HC00)t.3H,0. 

lOo  grams  of  the  saturated  aqueous  solution  contain  2.29  grams  of  the  an- 
■V1I1OU8  sah  at  15*^  find  35.75  grams  at  I00^  (Tarugi  and  Checdu,  X90X.) 

OAXiOIUM    8XLXVATS  CaSeO«. 

Solubility  in  Water 

(Euid  — Ann.  chim.  phys.  [7]  a,  53a,  '94-) 
f.  -X*.  +5*.  ao«.  37*.  67». 

Cms. per  100  gms.  sol.  7.4        7.3        7.6        6.8        5.1 

The  aocttcacy  of  these  results  appears  questionable. 


i 


OALOIUM  8IU0ATE   CaSiO,. 
Solubility  in  Water  and  in  Aqueous    Sugar  Solutions  at  17®. 

(Wdsberg  —  Bull.  aoc.  chim.  [3]  X5»  1097,  '96O 

The  sample  of  calcium  silicate  was  air  dried. 


xntBu 


Grains  per  100  cc.  Saturated  Solution. 


At  17*. 


CaO(det.) 
0.0046 
0.0065 
0.0076 


CaSiOs(calc.) 
0.0095 
00135 
0.0157 


After  Boiling  and  Filtering  Hot. 
CaOCdct.)        CaSiO,(calc.) 


Water 

10%  sugar  soL 

^%  sugar  soL 

FttEziNG-poiNT  Data  (Solubility,  see  footnote,  p.  i)  Are  Given  for  the 
Following  Mixtures  of  Calcium  Silicate  and  Other  Compounds. 


00094 
0.0120 


00195 
0.0249 


CaSiO,  4-  CaS 

-hCaTiO, 
-f  LifSiO, 
+  MgSiO, 
-f  MnSiO, 
-h  NajSiO, 


(Lebedew,  xgxx.) 

(Smolenaky,  19x1-12.) 

O^^allace,  X909.) 

(Allen  and  ^^liite,  i9xx;  Ginsberg,  X906.) 

(Ginsberg,  xgoS,  X909.) 

(Wallace,  1909;  Kultascheff,  X903.) 


^^*^CIU1|  8UCCINATB  Ca(C,HA)i. 
^'ClUM  (Iso)  SnCCINATB  CaCH,.CHC,04.H,0. 


SOLUBILrTY  OF 

Each  in  Water. 

(Miczynski, 

1886.) 

Cakium  Succinate. 

Calcium  Iso 

Succinate.' 

• 

(kna. 

per  100  Cvma. 
&0. 

V. 

Gms. 
Ca(CiH,(X)t 
per  100  Gms. 

HiO. 

f. 

Cms. 

Ca(CiHiO.)» 

per  100  Gms. 

HiO. 

i\ 

Gms. 
Ca(C«HiOi)« 
per  100  Gms. 

HiO. 

0 

1. 127 

50 

1.029 

0 

0.522 

50 

0.440 

1.220 

60 

0.894 

10 

0.524 

60 

0.396 

1.276 

70 

0.770 

20 

0.517 

70 

0.342 

40 

1. 177 

80 

0657 

40 

0.475 

80 

0.279 

*^^  cc.  HiO  dissolve  1.424  gms.  CaCiHiOi-HjO  at  18**  and  1.436  gms.  at  25' 

(Partheil  and  HUbner,  1903.) 

^'^  gms.  HiO  dissolve  1.28  gms.  CaCiHiOi  at  is**  and  0.66  gms.  at  100**. 

(Tarugi  and  Chccchi,  1901.) 

r^^^for  cakium  succinate  in  water,  varying  considerably  from  the  above  and 
^watinj  an  increase  of  solubility  with  temperature,  are  given  by  Cantoni  and 
^**^^  (^905)  but  the  terms  used  for  expressing  the  results  are  not  stated. 

loo  cc  95%  akohol  dissolve  0.00136  gm.  CaC4H404.HiO  at  18**  and  0.00136  gm. 
^  ^V •  (FarheU  and  HUbner.  X903.) 
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CALCITTM  SULTATB  CaSOi-aHiO. 

Solubility  in  Water. 

(Huktt  and  Allen,  looa;  for  referenres  to  other  ddienninatioos  aee  Hnlett  tnd  AOea,  alio  Eakr,  191 
For  data  by  the  electrolytic  conductivity  methodi  aee  HolVriinan,  KohlmiMch  and  Roie^  1893,  tgtA.) 

Cms.  CaSOi     Millimols       Density  of  ^        Gmg.  CaS04  \tilHmnl«         Densityof 

lolutkm:       l>^^^'       Solutions.  ^SlutSmT   P"  I-^-  Solutiooi 

o  0.1759  12.926  I. 00197  4^  0.2097  ^5-4^3  0*99439 

10  0.1928  14.177  1. 00173  SS  0.2009  14.765  0.9879C 

18  0.2016  14.817  1.00059  65.3  0.1932  14.200  0.9825C 

25  0.2080  15  .:>5  0.99911  75  0.1847  13-575  0.9772 

30  0.2090  15.361  0.99789  100  0.1619  11.900 

35  0.2096  15.405  0.99612  107  ...  11.390 

Solubility  of  Calcium  Sulfate  Anhydrite  and  of  Soluble  Anhydrtt: 

in  Water.    (Mdcher,  19x0.) 

*••  ^*"lS.'^  ^"^'U^^  SoUdPha*. 

100  11.65  I  586  CaS04.2H^ 

100  II  .4  1-552  Soluble  anhydrite 

100  4.6  0.626  Anhydrite 

1 56  3.2  o .  436  Soluble  anhydrite 

156  1.35  0.184  Anhydrite 

218  0.35  .    0.048  " 
Data  for  the  solubility  of  calcium  sulfate  in  sea  water  are  given  by  Manuelli,  IS 

Solubility  of  Calcium  Sulfate  in  Aqueous  Solutions  of  Ammonium 

Acetate  at  25".    (Marden.  1916.) 

Cms.  CH»C00NH4  per  ^  Gms.  CaSO«  per 

XOO  Gms.  Solution.  "*  xoo  Gm«.  Sat.  Scuution. 

o  I  0.2085 

2.13  1.005  0-454 

5.34  1. 012  0.752 

10.68  1.024  I. 146 

21.37        I -045        1-755 

Solubility  op  Calcium  Sulphate  in  Aqueous  Solutions  of  Hydi* 
CHLORIC,  Nitric,  Chlor  Acetic,  and  Formic  Acids. 

(Banthisch  —  J.  pr.  Chcm.  39»  53,  '84;  Liinge  —  J.  Soc.  Chem.  Ind.  4«  3a,  '85O 

In  Hydrochloric.  In  Nitric.   In  Chlor  Acetic.  In  Formi 


Grams  Acid 
per  100  CC. 

Grams  CaSOi  per 
100  CC.  S^il. 

Cms.  CaSOi  per 

100  CC.  Solution 

at  3S°. 

Gms.  CaS04  per 
xoo  CC.  Sol. 
at  af. 

Gms.  CaSOipe 
xoo  CC.  Su. 

Solution. 

at  3$°. 

at  103*. 

at  95^. 

0 

0.208 

0.160 

0.208 

0.208 

0.208 

I 

2 

0.72 
I  .02 

1.38 
2.38 

0.56 
0.82 

•  •    • 

•  •    • 

ft    •   • 
ft   •   • 

3 

I-2S 

3.20 

1.02 

a    •    • 

ft   •   • 

4 
6 

1.42 
1.65 

3  64 
465 

1.20 
1.48 

0.22 

•    •    • 

0. 

24 

1  •  • 

8 

1.74 

•  •  • 

1.70 

•    •    • 

1 .  • 

10 

•    •    • 

»  •  • 

1.84 

0.25 

•  •  • 

12 

•    •    • 

•    a    • 

1.98 

•    •    • 

» •  • 

Data  for  the  solubility  of  mixtures  of  CaS04(NH4)i  SO4.H1O  +  (NH4)iS04and 
CaS04(NH4)jS04.4HjO  -h  CaSOi.  2  HjO  at  various  temperatures  bet  ween  3®  and  10 
are  given  by  Barre,  1909  and  191 1.  Additional  data  for  this  s>'8tem,  indudingi 
suits  for  the  pentacalcium  salt,  (NH4)tCaft(S04)c.HsO,  are  given  by  D'Ans,  1901 
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^^iJBiuTY  or  Caloum  Sulfate  in  Aqueous  Solutions  of  Ammonium 

Salts. 

lS^^^H^  aad  NIl4NO».  Ouneroo  and  Brown  —  J.  Physic.  Chera.  9>  axo,  '05 ;  In  (NH4)9S04  at  tf, 
^JJ[T^7-].  Am.  Cbem.  boc.  a?*  5^9.  '05;  In  (NH«)9S04  at  50**,  Bell  and  Tabor  —  J.  Physic  Chem.  xo. 


In  NH,C1     In  NH,NO, 

In  NH4CI 

In  NH4NO, 

at  25^ 

at 

25^ 

at  25^ 

at  25^ 

G.CaSO^ 
Diaolined 

G.CaS64 
Diaaolved  ' 

Cms.  Ammo- 
nium Salt 

G.  CaS04 
Dissolvecl 

G.CaS04 
Dissolved 

•"Tlikr. 

per  liter. 

per 

Uter 

per  liter. 

per  liter. 

per  liter. 

0 

2.08 

2 

08 

300 

10. 10 

10. 80 

30 

5.00 

3 

70 

37S 

7.40 

•      a      • 

40 

7. 00 

5 

.10 

400 

11.40 

60 

8.00 

6 

05 

600 

12.15 

fe 

8.50 

7 

00 

800 

12.10 

100 

9.10 

7 

65 

1000 

II. 81 

'50 

10. 30 

8 

.88 

1400 

10. 02 

^00 

10. 85 

9 

8S 

sat 

7-55 

In  (NHJjSO^  at  25^. 

In  (NHJ^O,  i 

at  50^. 

^22iSj 

LilerSoL        y 

Vx,  ol  xeo  oc. 
Sat.  Sol. 

> 

Grams  per 
(NH«)sS04. 

Liter  Sol. 
CaSQ«. 

Sp.  Gr. 

*^'H«)iS(V 

CaSQ.: 

of  Solutions. 

0 

2.08 

99.91 

0 

2.168 

•  •  • 

<>-l29 

2.04 

99.91 

15-65 

1.609 

1.0026 

0.258 

1.99 

99.92 

30.67 

I    750 

I.OII3 

0.821 

1. 81 

99. 95 

91.6 

2.542 

1.0440 

» 643 

1.66 

99.99 

160.4 

3.402 

I. 0819 

3.287 

1-54 

100.10 

221.6 

4.068 

I.II08 

^575 

1.44 

100.34 

340.6 

5.084 

I  - 1653 

M-15 

1.46 

100.82 

416.5 

5-354 

I. 1964 

^6.30 

1.62 

101.76 

428.4 

4.632 

I . 2043 

^'ZZ 

105.34 

530.8 

2.152 

1-2437 

1^.8 

3Zl 

110.32 

566 

1.08 

1.2508 

339.6 

4.50 

119. IS 

566.7 

0 

1. 2510 

SaunLnr  op  Calcium  Sulfate  in  Aqueous  Solutions  of  Calcium  Salts 


AT  2S 


ad  Sdddl  —  J.  Physic.  Chem.  %,  643,  '01;  S^ell  and  Smith  —  Ibid.  8,  403,  '04;  Cameron 
and  Bell  —  J.  Am.  Chem.  Sot.  aS,  laao,  '06.) 

Chloride. 
Sa^LiitoSoi. 


In  Calcium 
Nitrate. 


In  Calcium  Hydroxide  and 
vice  versa. 


Gms.  per  liter  Sol. 


Wt.of 
I  cc.  Sol. 


Gma.  per  Liter  Sol. 

daOl  CaSO;. 
2.126 
2.030 
I  918 
I  853 
I  .722 
1.634 


SoUd 
Phase. 


0.0 

0.062 

0.176 

0.349 
0.61 

0939 

1.222 

1.242 
1. 150 
1. 166 


CaSO,.2lLO 


1. 214    Ca(OH), 
0.666 


000 
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Solubility  of  Calcium  Sulfate  in  Aqueous  Solutions  of  Copper  Suu 


AT  25 

9 

• 

(Bell  and  Taber,  1907) 

Cms.  per 

Liter  Sat.  Sol. 

dm  Sat.  Sol. 

Gm5.  per  Lit»r  Sat.  Sd. 

dbSat.S< 

CuSa. 

CaSOt. 

'      CuSOi. 

CaSOt. 

1. 144 

2.068 

1.002 

39  407 

1. 718 

1.04 

3564 

1.986 

1. 005 

49  382 

1-744 

I   05 

6.048 

1.944 

1.007 

58.880 

1.782 

1.06 

7.279 

1.858 

1.009 

97  950 

I  931 

1.09 

14.814 

1.760 

1. 016 

146.725 

2.048 

1. 14 

19.729 

I    736 

1. 021 

196.021 

2.076 

1. 19 

29  •  543 

1.688 

1.030 

224.916 

2.088 

1. 21 

dlubility 

OF  Mixtures 

OF  Calcium 

Sulfate 'and 

Caesium 

Sulfati 

Water. 

(D'Ans,  1908.) 

Mol8.CaiSOi.CaS04 

Gms.  CfliSOi.CaSOi 

r. 

per  1000  Gms. 
Sat.  Sol. 

»     per  Tooo  Gms 
Sat.  Sal 

« 

Solid  Pliaae 

• 

25 

0.667 

352 

Dicaldum  Sulfate  +  Gyps 

60 

0.607 

320 

u 

ii 

Solubility  of  Calcium  Sulfate  in  Aqueous  Solutions  op   Magnbs 

Chloride  and  of  Magnesium  Nitrate  at  25^ 

(Cameron,  Seidell,  and  Smith.) 


In  Magnesium  Chloride. 

Gram«  per  Liter  of  Sat.  Solution. 


MgCb. 
O 

8.50 

19.18 

46.64 

121.38 

206.98 

337 
441. 1 


CaSOi. 
2.08 

4.26 

5  69 

7-59 
8.62 

6.57 
2.77 

1-39 


HsO. 

997-9 
996 

994 

989 
972 

949 
908 

878 


5 

S 

I 

2 

9 

7 
6 


In  Magnesium  Nitrate. 

Grams  per  Liter  Solution.         «»j^  oC  i « 


Mg(N0i)s. 
O 

25 

50 
100 

200 

300 
400 

514 


CaSa. 

2.08 

S-77 
7.88 

9.92 

13 -34 

14 
14.68 

1504 


SdotioB. 

0.998 
1.020 

i.oji 
1. 14 

1. 21 

1.2i 

1-2 


Solubility  of  Calcium  Sulfate  in  Aqueous  Solutions  of  Mac 


Grams  per  Liter  Solution. 

MrSGi.  *        CaSOT 

o  2.046 

3.20  1.620 

6.39  I    507 

10.64  I-47I 

21.36  1.478 

42.68  1.558 

64.14  1.608 

85.67  I. 617 

128.28  1.627 


Sulfate 

(Cameron  and 

Sp.  Gr.  of 
Solutions  at  f{** 

1.0032 

I  0055 

1.0090 

I.OI18 

7.0226 

I. 0419 

1.0626 

1-0833 

I.II90 


AT  25°. 
Bell,  1906a.) 

Grams  per  Liter  Solution. 
CaSOT. 


MgS04. 
149.67 

165.7 
171. 2 

198.8 

232.1 

265.6 

298 

330 -6 

355 


1-597 

1-549 

1-474 
1.422 

1.254 
1.070 
0.860 
0.647 
0.501 


s 

Soli 
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nr    or    Calcium  Sulfate  in  Aqueous  Solutions  of  Phosphoric 

Acid  at  25". 

(Taber,  1906.) 


S 

4 
3 
S 


2.126 

3  143 
3-734 
4.456 
5-760 

7  318 


Sp.  Gr.  of 
SotutioDsat  H* 

0.9991 
1.002 

1.007 
1. 016 

I   035 
I   075 


Gms.  per  Liter. 


PsOk. 
205 

395-8 
494.6 


CaSOi. 
7.920 

8.383 

7.96s 
6.848 

5.572 


Sp.  Gr.  of 
Solutions  at  ||- 

1. 106 

1. 145 
I. 221 

1.280 
1.344 


Calcium  Sulfate  in  Aqueous  Solutions  of  Sulfuric  Acid. 

(Cameron  and  Breazeale,  1903.) 


0.00 
O.4S 

487 

8. II 
16.22 
4867 

7500 

97-35 
US  01 

H3  3S 
19303 


Results  at  af. 


;ms.  CaSO« 

Wt.of] 

tec. 

per  liter. 

Sol. 

2.126 

0.9991 

gra 

2.128 

1.0025 

2.144 

1.0026 

2.203 

I. 0051 

2.382 

I  0098 

2.727 

1 .0302 

2.841 

I  0435 

2.779 

I .0756 

2.571 

•    •     • 

2.313 

I  "34 

1. 901 

1.1418 

I  541 

1.1681 

ti 

Results  at  3^. 

Gms.  CaSO« 

per  Liter. 


2 
2 


3 
3 


209 

451 


397 

606 
150 


•  •  • 


Results  at  j^. 

Gms.  CaSOi 

per  Liter. 

2.145 
2.236 

2.456 

2.760 

3-"6 

3  843 
4.146 

•  •  * 

4.139 

3-5SI 

2.959 
2.481 


^^^wuiY  OF  Calcium  Sulfate  in  Aqueous  Solutions  of  Potassium 
Chloride,  Bromide,  and  Iodide  at  21^ 

(Ditte,  1898.) 

In  KQ  Solutions.  In  KBr  Solutions.  In  KI  Solutiona 

Com  ol  the 
FMnSU 
PsUcr. 

0 

10 

30 

40 

60 

80 

100 

ISO 

300 
3S0 

3Q0 


Gms.  CaSO« 
per  Liter. 

Gms.  CaSOt 
per  liter. 

Gms.  CaSQi 
iwr  Liter. 

2. 05 

3-6 

2.05 
3   » 

2.05 
2.8 

45 

36 

3-2 

S8 
6.6 

45 

3  9 

4  5 

7.2 

5  9 

4-85 

75 
double  salt 

63 
6.7 

5^ 
5-45 

•  •  • 

7.0 

58 

.  •  * 
•  • « 

7-3 
double  salt 

5-95 
600 

... 

•  •  • 

double  salt 

CALCIUM  SULTATI 


218 


Solubility  of  CALami  Sulfate  in  Aqueous  Solutions  of  1 
Nitrate  and  of  Potassium  Sulfate  at  25®. 

(Seidell  and  Smith,  1904;  Camexon  and  Bicaxeale,  1904.) 


In  Potassitun  Nitrate. 


In  Potassitun  Sulj 


Gnu.  per  liter 
Solution. 

tNO».      CaS04. 

0.0        2.08 

12.5        3.28 

Wt.of  loe. 
SolutJon. 

0.9981 
1. 0081 

25.0 

SOO 

100. 0 

4.08 
5.26 

6.86 

1 .0154 
I. 0321 
1.0625 

ISO 
200 

260 

7.91 

8.69 

syngenite 

1.0924 
1. 1224 

I  •  IS39 

Gnis.  par  Liter 
Sdution. 


0.0 
4.88 

5  09 

9-8S 

I9S7 

28.3s 
30.66 

32.47 


CaSOf. 
2.08 
60 

S6 
45 
49 
SS 
S7 
S8* 


Wt 

S( 


*  Solid  phase  sjrngenite.    Results  for  the  solubility  of  syngenite  in  solutions  at  pataa 
also  given  in  the  on^nal  paper. 

Data  for  the  solubility  of  syngenite,  KtCaCSOOt.HtO,  and  of  potaasi 
cium  sulfate,  KsCai(S04)6.HsO,  in  water  at  various  temperatures,  ; 
D'Ans  (1909).  This  author  also  gives  results  for  the  effect  of  the  f< 
upon  the  concentration  of  the  tx}undary  solution  for  gypsum-pol 
genite  at  25**:  KCl,  KBr,  KI,  KCIO,,  KCIO4.  KNO,,  CH,a50K.  KOF 
K,Fe(CN)6,  NaCl,  Nal,  NaNOi.  CH,COONa.  HCl.  HNO,,  H.PO* 
H2SO4,  AgsS04  and  cane  sugar. 

Data  for  the  solubility  of  mixtures  of  CaS04»KtS04.H^  +  CaS 
CaSO4.K2SO4.HsO  -f  KsS04  in^water  at  temperatures  between  o® 
given  by  Barre  (1909,  1 911). 

Data  for  mixtures  of  gypsum-rubidium  syngenite  and  of  dicalci 
genite,  at  temperatures  between  o®  and  40',  are  given  by  D'Ans  (i^ 


Solubility  of  Calcium  Sulfate  in  Aqueous  Solutions  of 

Chloride  at  26®. 

(Cameron,  1901;  also  Orloff,  1902;  Cloes,  1903;  d'Ansehne,  1903.) 

Grams  per  100  cc.  Solution. 


jrams  per  100  cc.  Solution. 

Wt.  of  X  cc 

■  NaCl. 
0 

9"S 
14-399 
14  834 

0.2I2I 
0.666 
0.718 
0.716 

Solution. 

0.9998 
1.0644 
I. 0981 
I.IOI2 

NaCl. 

CaSO«. 

17-650 

0.712 

22.876 

0.679 

26.417 

0.650 

32.049 

0.572 

Solubility  of  Mixtures  of  Calcium  Sulfate  and  Calcium  C<. 
Aqueous  Solutions  of  Sodium  Chloride  at  23**. 

(Cameron  and  Seidell,  z9oia.) 


Grams 

per  Liter  Solution. 

Naa. 
0 

3  63 

11.49 
39.62 

Ca(HCO.)t. 
0.060 
0.072 
0.089 
O.IOI 

CaSO..' 
1.930 
2.720 

3  446 

Grams  per  Liter  Solu 


NaCl. 

79.  S2 
121.90 

193.80 

267.60 


Ca(HC0>)s. 
0.060 
0.056 
0.048 
0.040 


Data  for  the  solubilitv  of  mixtures  of  calcium  sulfate  and  sodiui 
)**  are  given  by  Arth  and  Cretien  (1906). 
ita  for  the  equilibrium  CaS04  +  NaaCOi  ^  CaCOi  +  NaiSO 
given  by  Herz  (1911a). 
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SoLcnuTT  OP  Mixtures  of  Calcium  Sulfate  and  Silver  Sulfate  in 

Water. 

(Euler,  Z904.) 
Per  Liter  of  Sdution.  ToUl  Salt  c»  n*  ^ 

•••      G«..s^     G-sjg?-^-    "^s-sSiS^     sixr 

..oiCaSOi       2.31  0.034  )  ^  o 

'MAftSO,      j.hs  0.464!        °-947^  '-^^^ 

^.ojCaSOi       2.61  0.0383)  ,^ 

*MAftS04      8.II  0.0520!  ^■°^'  ^"^ 

SCLCBIUTY  OF  CaLCIUM  SULFATE  IN  AqUEOUS  SOLUTIONS  OF  SODIUM 

Nitrate  and  of  Sodium  Sulfate  at  25". 

(Sekieil,  Smith,  Cameroo,  Brea^eale.) 

lo  Sodium  Nitrate.  In  Sodium  Sulfate. 

Ci  pg  litcf  Sohitioo.  wt.  of  i  cc  Cms,  per  Liter  Solution.  wt.  of  x  oc. 


too. 

CaSO.. 

Sohitioo. 

NajSO*. 

CaSOi. 

Solution. 

0 

2.08 

0.9981 

2.39 

1.6s 

I. 0013 

«S 

4.^5 

1. 0163 

9-54 

I -45 

1.0076 

9> 

S'So 

1.0340 

14.13 

1-39 

I. 01x5 

100 

7.10 

1.0684 

24.37 

1-47 

1 .0205 

soo 

8.79 

I • 1336 

46.  IS 

1.6s 

I. 0391 

3» 

9.28 

I.I916 

iiS-oS 

2.10 

1.0965 

to 

7.89 

I   3639 

146.61 

2.23 

I . 1427 

^SS 

7.24 

1.3904 

257.10 

2.65 

I. 2120 

I^tti  for  the  solubility  of  calcium  sulfate,  sodium  sulfate  glauberite,  sodium 
■Kue  lyittenite,  separately  and  mixed,  in  water  at  various  temperatures,  are 
im&byDAiis  (1909)  and.  Barre  (191 1). 

SoLcsiuTY  OF  Calcium  Sulfate  in  Aqueous  and  Alcoholic  Mono- 
potassium  Tartrate  Solutions  at  20^ 

(Magnanini,  1901.) 

Cms.  CaSO«  Gms.  CaS0< 

^ohtBt.  per  100  Gms.  Solvent.  per  100  Gnu. 

^  Sc4ution.  Solotioo. 

*«to  0.2238       10%  alcoholic  N/200  KHCjHiO.        0.0866 

Aj. N/joo  KHC«H/)|       0.2323       Aq.    N/200  KHC,H40,+5%  tar- 
tt^ikobol  0.0970  taricadd  0.2566 

10%  ale.  N/400  KHCH40.+S% 
tartaric  acid  0.1086 

Solcbility  of  Calcium  Sulfate  in  Aqueous  Sugar  Solutions. 

(StoUe,  1900.) 


UiMflfSi^     , 

Cms.  CaS0«  Dnsdved  by  1000  Gnas.  of  the  Su^ar  Solutions  at 
40*.                    so*.                    60°.                    7o*. 

> 

8o*. 

0 

2.157 

I    730 

I    730 

1.652 

I.  710 

10          2.041 
x>         1.808 

35           I  263 

I    730 
1.652 

1.438 
1.050 

I    730 

1.419 
1. 361 

1.088 

1-574 
1.380 

1.283 

1. 108 

1-574 
1. 419 

1.283 

0.914 

1. 613 
1.263 
0.972 

•     •     • 

4^           1.030 

49 
SB 

•    •    • 

0.564 
0.486 

0.777 

0.739 
0505 

0.816 
0.564 
0.486 

0.855 
0.603 

0.369 

0.729 
0.486 
0.330 

100 gmi. glycerol  of  <iu  1. 256 dissolve  5. 1 7  gms.  CaSO« at  i5**-i6**.  (Osacndo^'Jti,  ico?.) 
roo  g;iiis.  glycerol  of  </  i .  1 14  dissolve  0.95  gm.  CaSOi  at  ord.  temp.      (Aaselin.  1873.) 
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Freezing-point  Data  (Solubilities,  see  footnote,  p.  i)  Are  Given  for 
Following  Mixtures  of  Calcium  Sulfate  and  Other  Salts: 


Calcium  Sulfate  +  Lithium  Sulfate  (Moller,  zgxa) 

+  Potassium  Sulfate  (Muller,  19x0;  Gnhmaim.  19x3.) 

+  Rubidium  Sulfate  (Muller,  19x0.) 

+  Sodium  Sulfate  (Muller.  19x0;  Calcacni  and  ^«»w4-8  x^jqO 


II  II 

II  II 

II  II 


OALOIUM   8ULPHIDS  CaS. 

Solubility  in  Aqueous  Sugar  Solutions. 

(Stolle.) 
Per  cent  Concen-  Grams  CaS  Dissolved  per  Later  of  the  Sugar  Solutiooa  at: 


Solutions. 

3o^ 

40». 

5o^ 

6o*». 

70  . 

8o«. 

^.^ 

0 

1.982 

2.123 

I  235 

1.390 

1.696 

2.032 

2.496 

10 

1.866 

1. 316 

1. 441 

I    673 

1.560 

I    634 

1-544 

20 

2.187 

1.696 

1.802 

1.905 

1.879 

1.892 

1.930 

27 

2.522 

2.097 

2.059 

2.226 

2.342 

2.304 

2.357 

35 

2.689 

2.265 

2.304 

2.406 

2.342 

2.857 

2.947 

42 

2.342 

2.136 

2.226 

2.522 

2.574 

2.509 

2.689 

49 

2-445 

2.290 

2.458 

2.638 

2.728 

2.818 

3  063 

bS 

2.509 

2.226 

2.340 

2.882 

2.766 

2.972 

3  616 

GALCITTM  SULFITE  CaSOi2H20. 

Solubility  in  Water  and  in  Aqueous  Sugar  Solutions  at  i8*. 

(Weisberg.  X896.) 

Grams  CaSOi  per  1 00  cc  Solution. 

SoWenL  ..    -.  '      After  BoOins 

^^  "  *  Solution  *  Houa. 

Water  0.0043  

10  Per  cent  Sugar  o .  0083  o .  0066 

30  Per  cent  Sugar  o .  0080  o .  0069 

Results  at  Higher  Temperatures. 

(Van  der  Linden,  X916.) 

Gms.  C^SOi.2HiO  per  xooo  i^mB.  Sat.  Sedation  at. 
Solvent.  /  ^  s 

30*.        40*.        so*.        6o*.        70*.        8o*.        90*.      b.pL 
Water  0.064  0.063  O'^Sl  0.061  0.045  0.031   0.027  aoix 

Aq.  Sucrose  of  IS  gms.  per  100  )     ^^,  ^   «,   ^^^,  ^   «^  ^^^.    ^^^^   ^^,^  ^^, 
^  "^  °       "^  >  0.103  0.003  o.®73  o.ooo  0.059  0.041   0.030  0.041 

^6fcl;e'r'rcc^'-''^N-'°*  o-*^^   »-°8S   0.071  0.060  0.047  o^  o^ 
Water -j- Excess  CaS04  0.031   0.029  0.025   0.019  0.0x2   0.009  0.008  0.00^ 

^+Exc'^Ci^a''^"°°'''l°-°3S  0-032  o.o«  0.019  0.021  0.017  o.o«,  ao»> 

Aq.  Sucrose,  15  gms. -hi. 5  gms.  ] 
Glucose  per  100  cc.-h Excess  ?  0.032   0.027   0.022   0.020  0.019  0.019  0.019  Oj^^ 
CaSO*  ) 

CALCrUM  Phenanthrene  SULFONATES. 

Solubility  in  Water. 

(Sandquist,  19 12.) 

Calcium-  2-Phenanthrene  Monosulfonate  0.024 

"       -  3-  "  "  .2H1O  0.083 

«       -10-  "  «  .2H1O  0.30 
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BAIiCnill  TARTRATE  CaC4H«0.4HiO. 

Solubility  in  Water. 

(Cantooi  and  Zachoder.  190s  •) 


f. 

Gms.  CaC«H40|;4H«0 
per  100  cc  Sol. 

f. 

Gms.  rAC«H«0|.AHs0 
per  xoo  cc.  Sol. 

30 

0.0631 

70 

0.1430 

40 

0.0875 

80 

0.1798 

50 

O.IIOO 

8S 

0.2190 

60 

0.1262 

*  '         per  100  oc  Sot. 

o         0.0365 

10  0.0401 

90  0.0475 

25  0.0525 

100  gms.  aq.  Ca.  tartrate  solution  contain  0.0185  8^*  CaC4H40t.4H20at  i8^  and 
Duoa94d9  gm.  at  25^ 

100  gms.  95%  alcohol  solution  contain  0.0187  gm.  CaC4H40«.4HtO  at  18^,  and 

Dt.02352  gm.  at  2^*.  (PaitheO  and  Habner,  1903.) 

100  gms.  aq.  Ca.  tartrate  solution  contain  0.0364  gm.  CaC4H40«  at  20''. 
100  gms.  10%  alcohol  solution  contain  0.0160  gm.  CaC4H40«  at  20''. 
100  gms.  aqueous  5%  tartaric  acid  solution  contain  0.1632  gm.  CaC4H40e 
St  30*.  (Magnanini,  1901  •) 

SoLunuTT  or  Calcium  Tartrate,  CaC4H406.4HsO,  in  Aqueous  Acetic 

Acid  Solutions  at  26*-27*. 

(Hcfz  and  Muhs,  1903;  see  also  Enell.  1899.) 


■fityof 

Gma.  CHtCtX>H 

Residue  from 

Nonnality  of 

Cms.  CHiCOOH  Residue  from 

_  ■ 

ic  Acid. 

per  1000C.S0L 

50052  cc.  Sol. 

Acetic  Acid. 

per  100  cc.  Sol. 

50X>5a  cc.  Sol. 

0 

0 

0.0217 

380 

22.80 

0.2042 

0. 

57 

3  42 

0.1082 

5  70 

34  20 

0.1844 

I 

42s 

^'SS 

0.1635 

10.09 

60.54 

O.II60 

2 

.85 

17.10 

0.1970 

16.505 

93  03 

0.0337 

The  residue  was  dried  at  70*^  C. 

SoLUBiLrnr  or  Calcium  Tartrate  in  Aqueous  Solutions  of  Caixium 

Chloride,  Tartaric  Acid,  etc.,  at  i8*^. 

(Paul,  1915) 

rrbe  determinations  were  made  by  weighing  the  tartrate  remaining  undissolved 

atnd  calculating  the  amount  dissolved  by  difference.     It  was  found  that  even  a 

small  amount  of  COi  in  the  water  had  a  distinct  influence  on  the  solubility.    One 

tttcr  of  pure  COi  free  water  was  found  to  dissolve  0.380  gm.  CaC4H406.4HtO  at 

ifSt*  and  one  liter  of  ordinary  distilled  water,  0.410  gm.  at  the  same  temperature.) 

ItesuhsforAque-  Resultsfor  Aqueous  Results  for  Ague-      Results  for  Alcoholic 

QOi  Calcium       Dipotassium  Tar-      ous  Tartaric  Tartaric  Acid 

Chloride  Solution.         trate  Sols.  Acid  Sols.  Sols. 


G«.pe 

r  Liter.            Gait,  per 

Lita 

Gins. 

per  Liter. 

Gms.  per  Liter. 

OCk, 

CaCaU)b.  KsCJUO^ 

caaH«a;. 

4lbO- 

aiuoi. 

caaNuo;. 

4HSO. 

CsHiOH. 

aiuoi. 

CaUH4(k 
4H1O 

0503 

0.202      0.392 

0.166 

I 

0.910 

50 

0 

0.263 

i.oos 

0.179      2.139 

0.160 

2 

1. 162 

(< 

4 

1. 107 

3.518 

0.166      2.352 

O.IS7 

4 

1. 511 

« 

16 

1.85 

4S23 

0.154      2.614 

0.150 

6 

1.776 

80 

0 

0.205 

3.025 

0.154     4.705 

0.223 

8 

1.972 

(( 

4 

0.867 

:s3« 

O.171    23.524 

0.263 

10 

2.205 

« 

16 

1.506 

10.05 

0.177  47  048 

0.305 

12 

2.380 

100 

0 

0.190 

25.125 

0.182 

14 

2.514 

(( 

4 

0.766 

50.25 

0.224 

16 

2.643 

« 

16 

1.297 

^^or  the  effect  of  potassium  chloride  and  of  potassium  acetate  upon  the 
I^IIJ^'^of  calcium  tartrate  in  aqueous  0.5  normal  acetic  acid  solutions  at  25^, 
^  «v>  (or  the  effect  of  potassium  monocnloracetate  upon  the  solubility  of  tne 
5* JB  0.5  Qonnal  chloracetic  acid  solutions  at  25^,  are  given  by  Henderson  and 
***r  U916). 
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OP  Calcium  Tartratb  in  Aqueous  S(X.tjnoNS  op  AimoiaTJi^ 
siuii  AND  SoDiuu  Chlorides  at  Several  Tbiipbraturss. 

(CulODl  and  Jolkomkr,  igoj) 

The  authors  refer  in  all  cases  to  their  determination  of  the  amount  at 
in  of  the  tartrate  by  the  aqueous  chloride  solutiona.  Omstaat  astu- 
iperature  were  maintained.) 


Umi.C 

TutntcDisKilvedu 

Gn.  0  TiitiUc  per  Liter  tl 

16 

|«Liurof  Aq.: 

f. 

7%Aqw^: 

fMM~ 

^Ll-           N.U 

NH.a.       ka       x.a 

0.701 

0.643      0.680 

16 

1.676   1.504  i.6j: 

0.861 

0.823      O.S4O 

30 

2.417      2.031      3.27S 

1. 281 

1. 180      1.305 

55 

3.713     2. 154    3-57? 

1.897 

1.753      1860 

70 

S.080    2.546    4.148 

3-305 

2.IIO      2.163 

85 

6.699    4364    6.30s 

BITABTBATK    CaH,(C,H.O.),. 
'  IN  Water  and  in  Aqueous    Solutions  or  Acids  aOT 
OP  Salts. 

(Wuinctoo  —  J.  Cbcm.  Soc.  18,  946,  '15.) 

ichloric  Acid.      In  other  Acids  and  in  Salt  Solutions  at  14* 


2,-;;?s?asf. 

Add<.M..        «™ 

AcidaS>kC 

IWCT.Sol- 

-^^^^ 

3.600      4027 

Acetic  Acid 

0.81 

0.421 

3-OI        5-35 

Tartaric  Acid 

I 

03 

0.313 

S.88      11-35 

Citric  Acid 

84 

0.546 

1.19      20.23 

Sulphuric  Acid 

0 

685 

1. 701 

i-75      40.93 

Hydrochloric  Acid 

0 

504 

I  947 

J.3I      80.12 

Nitric  Acid 

0 

845 

1.969 

Potassium  Acetate 

r 

387 

0.744 

)diW«o-w,tn.. 

Potassium  Citrate 

I 

397 

0.843 

L.-^-"^ 


THIOSULTATK  CaSrf),.6Hrf). 

V  OF  Calcium  Thiosulfate  in  AQtmous  S(X.UTtONS  of  S 
Thioslxfate  at  9°  AND  25°  AND  Vice  Versa. 

(Kirnuil  uld  Rodeinuikd,  '9H-) 

Results  at  9°.  Results  at  25* 


9.4    CaS^,.6H,0  o 

1.64      "  9 

5.84      "+Na,S,0,.5H.O  is 
7.70  NasS^j.5H,0  18 

28 
30 


67 


7    CaSA-SHfi 


„        +Na,SrfV5H«0 
43  Na,Srf),.5H*0      . 


Iso  ^ivcn  for  the  quaternary  systems,  CaSiOi+NaiSiOt+NaNOi 
■aS^,+Ca(NO,},+NaNO>+H,0  at  9'  and  25'.  A  triple  salt  of  the 
CaNaj(S,0,)iNO,.iiH.:0»asob[ain«I. 
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UUmU  TALSBATS  Ca[CH,(CH,),COO],:HaO. 
aUOXUM  (Iso)  TALSBATS  Ca[(CH,),.CH.CH,.C00],.3H,0. 

Solubility  op  Each  in  Water. 

—J.  ClKni.  Soc  8i»  355i  'oa;  see  also  Furth  —  Monatsh.  Chem.  9,  313,  '88;  Sedlitiky— 

Jbid,  8,  566.  '87.) 


Caldmn  Valerate. 


f. 

GiM.Ca( 
per  IOC 

»  Cms. 

t\ 

Cms.  Ca(CJl902)3 
per  zoo  urns. 

Water 

Sclutian. 

Water. 

Solution. 

0 

9.82 

8.94 

0 

26.05 

20.66 

10 

9  25 

8.47 

10 

22.70 

18.50 

ft 

8.80 

8.09 

20 

21.80 

17.90 

30 

8.40 

7-75 

30 

21.68 

17.82 

40 

8.05 

7-45 

40 

22.00 

18.18 

50 

7-85 

7.28 

45-5 

22-35 

18.42 

57 

7  75 

7.19 

50 

19 -95 

16.63 

60 

7.78 

7.22 

60 

18.38 

15    52 

?o 

7.80 

7.24 

70 

17.40 

14.82 

80 

7  95 

7  36 

80 

16.88 

14.44 

90 

8.20 

758 

90 

16.65 

14.28 

loo 

8.78 

8. 07 

100 

16.55 

14.20 

Calcium  Iso  Valerate. 


SbUd 
Phase. 


Ca(C,HyO,V3H,0 


ti 


(( 


(( 


(( 


Ca(C,H,0,),.H,0 


<( 


« 


« 


Parts  Camphor  per 
xoo  Parts 


iphor  pa 
Solvent. 


Iter 

%Akx)hol 

^Akx)hol 


ttMPHm  CitHis. 

Freeaiw-point  data  (solubility,  see  footnote,  p.  i)  are  given  by  Kurnakov  and 
'Jnaov  (1912)  for  mixtures  of  camphene  +  methylmustard  oil,  camphene+ 
■phlnlene  ami  camphene  +  phenantnene. 

AMFBOB  CisHidO  J  and  /. 

AmoxiMATB  Solubility  of  d  Camphor  in  Several  Solvents  at  Ordi- 
nary Temperature.     (U.  S.  p.,  Squires;  Greenish  and  Smith.  1903.) 

Parts  Camphor 

per  100  Parts  Solvent. 

Scdvent. 

o .  08-0 .  14  Chloroform 

100  Olive  Oil 

Turpentine 

Glacial  Acetic  Add 

Readily  Soluble      Lanolin 

itnrated  sohitioos  of  d  camphor  and  of  /  camphor  in  turpentine  of  ao  —4.38 
ft  10  an.  tube  at  18'')  were  found  to  have  (/»» 0.9028  and  0.9030  respectively; 
OD  in  a  10  cm.  tube  were  +23.07  and  — 16.52  respectively.  Jones.  1907-08.) 

SoLUBiuTY  OP  Camphor  in  Concentrated  Aqueous  Hydrochloric 

r    Acid.     (Zahana,  1899.) 

rbe  diBwIved  camphor  could  not  be  determined  by  evaporating  and  weighing  the 
lue  on  account  of  volatility;  polarimetric  methods  could  not  be  used  on  account 
be  intefference  of  the  HCl.  The  author,  therefore,  determined  the  densities 
>  at  4*  in  each  case)  of  the  pure  solvent  and  saturated  solution  in  each  case, 
asBumed  that  the  difference  represented  the  weight  of  camphor  dissolved. 
•attirated  solutions  were  prepared  by  stirring  the  several  mixtures  with  a  glass 
ing  rod,  at  intervals,  dunng  6  hours.) 


tbcn 


125 
173 


300-400 

25-33 
66 

200 

12.5  (Kl08e,i9O7). 


- 

Densities  at 

o*. 

Densities  at  10*. 

Densities  at  ao*. 
Solvent.     Sat.  Sol. 

Demit  iPH  at 
Solvent.     Sal 

40*. 

Solvent.     Sat.  Sol. 

Solvent.      Sat.  Sol. 

t  Sol. 

%Ha 

I. 145        I 

M3 

I . 140        I . 138 

I    135        I    133 
I. 153        1.148 

I    125        I 

"3 

M 

1. 164        I 

159 

I. 158        I    153 

I    142        I 

138 

M 

I. 181        I 

167 

I. 175        I. 163 

I. 169        I. 159 

i-l|7       I 
1 . 163       I 

149 

8     " 

I . 187        I 

158 

I. 181        I. 160 

I    175        I    158 

153 

4      " 

I . 191        I 

140 

I . 185        I . 148 

I    179        I    153 

I  167       I 

153 

B      - 

I    195        I 

126 

I    189        I. 134 

I. 182        I. 140 

1. 170       I 

I  S3 

B     - 

1.197       I 

116 

I. 190        1.124 

I . 184        I . 134 

•   •   •                       • 

•  • 

CAMPHOR 


334 


Reciprocal  Solubility  of  Camphor  and  Phenol,  Dbtbrminbd  bt  the 

Freezing-point  Method. 

(Wood  and  Scott,  igxa) 

(The  freezing-point  was  determined  in  most  cases  by  measuring  the  rate  of 
cooling  of  the  mixtures  and  ascertaining  the  point  at  which  the  rate  changied.  The 
experiments  were  made  with  very  great  care.) 


Cms. 
t*  of      Camphor 
Frees-      per  zoo 
ioR.     Cms.  Mix- 
ture. 


SoUd 
Phase. 


fof 
Freezing. 


SoUd 
Phase. 


r  fof 

Freezing. 


174.  S 

158 
140 

112 

80 

50- 
29. 

—o.i 
-13s 


7 
S 


100. o 

95-98 

92.55 
88.86 

83.88 

79-73 

76.58 

73.37 
72.24 

I.I  » 


C»Hrt0    -13.8 

—  26.4,-32 

-15-9 

—  20.1  67.76 

—  19.3  66.64 

—  18.7  62.21 
^ i8.6xxi.pt.    . . . 

—  20.1  61.51 

—  20  55.80 
CicHiiO.CeHiOH. 


M 


II 


II 


M 


M 


11 


II 


Gnu. 
Canjphor 
per  TOO 
Gms.  Mix- 
ture. 

71.48  CmHi^       —22.6 

70.12       "  +1.1  —23.6 

69.32     i.i  —28—30.5 


z.z 

II 


l< 


M 


M 


(I 


M 


-15.7 

-3 

+5 
16. 1 

25 
36.1 


Campboc 

per  zoo 

GiiM.Mix> 

tnre. 

52.53    I.Z 

44.90  " 
40.3s 
38.57 
34.50 

30.31 

25.40 

ao.31 

6.87 


Data  for  the  above  system  obtained  by  the  method  of  determinatioa  of  the 
temperature  of  disappearance  of  the  last  crystal,  are  given  by  Kremaiui,  Wbdio 
and  Paul  (191 5).  The  results  are  not  in  good  agreement  with  the  above.  Theie 
authors  also  give  similar  determinations  for  the  systems  camphor +reaoraiiol  aad 
camphor +/9  naphthol. 

Data  for  the  systems  camphor  +  phenol  -\-  water,  camphor  +  n  but3rric  add  + 
water,  camphor  +  succinic  acid  nitrile  +  water  and  camphor  +  triethylamiiie  + 
water  are  given  by  Timmermans,  1907. 

Freezing-point  data  (solubilities,  see  footnote,  p.  i)  are  given  for  the  foUofwtug 
mixtures  of  camphor  and  other  compounds. 


Camphor  -f  Borneol 

4-  Hydroquinone 

4-  Menthol 

4-  a  Naphthol 

+  fi  Naphthol 

+  a  Mononitronaphthalene 

+  Naphthalene 

+  fi  ^faphthylamine 

+  Nitric  Acid 

+  Phosphoric  Acid 

-j-  Pyrocatechol 

-j-  Pyrogallol 

-j-  Resorcinol 

4- Said 

4-  Sulfur  Dioxide 

4-  a  Trinitrotoluene 

4-  P  Toluidine 

4-17  other  compounds 


II 
•I 
<i 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 


II 


(Vanstcme,  1909.) 
(Efremov,  191  a,  1913.) 
(Pawlewski,  19x3.) 
(Cailk,  1909.) 
(Caille,  1909.) 
Goumiaux,  19x3.) 


M 


II 


(Zukow  and  Kswtkin.  1909.) 


u 


(Efremov,  191a,  X913.) 

(Joumiaux,  191  a.) 

(Caille,  X909;  Efremov,  19x2, 19Z3O 

(Caille,  1909) 

(Bellucd  aiMl  GfMsi,  19x3,  i9M-) 

(Giua,  191 6.) 

(Efremov,  Z9X5«  1916.) 


II 


BenzolCAMPHOB  Enol  and  keto  forms. 

Solubility  data  have  been  used  by  Dimroth  and  Mason  (1913)  for  determining 
the  transition  of  the  tautomeric  forms  into  each  other.  Results  are  given  for  the 
solubility  of  each  form  in  ether,  acetone,  ethylacetate,  ethyl  alcohol  and  methjrl 
alcohol. 

One  liter  benzene  dissolves  256  gms.  enal  benzoylcamphor  at  5*^,  by  freeanf- 
point  method.  (Sidgwkk,  t9t&) 


225  BromoCAMPHOB 

aCMHi^Br. 

SOLUBILITT  IN  SEVERAL  ORGANIC  SOLVENTS  AT  ORDINARY  TeMP. 
(U.  S.  P.;  Squires;  Beilstein;  results  in  akohol  by  MUUer,  1892.) 

Pluts  Bnmo  Camphor  CnVvMi*  Parts  Bromo  Camphor  per  ' 

per  too  PatU  Sohrent.  aonreni.  ^^  p^^^  Solvent. 

Akobcd         i2.iati5^  Ether  50 

"  19.7  "  25**  Chloroform  143 

130.0  "  50^  Olive  Oil  12.5 

705.0"  61®  95%  Formic  Acid  13.6  (Aachan,  1913) 

Freenng-point  data  (aolubility ,  see  footnote,  p.  i )  are  given  for  mixtures  of  /  bromo- 
camplior  +  a  chlorocamphor  bv  Padoa  (1004) ;  for  mixtures  of  d  bromocamphor + 
i  broiiiocainphor  by  Padoa  and  Rotondi  (19 12);  for  mixtures  of  bromocamphor + 
by  Batelli  and  Martinetti  (1885) ;  fi  bromocamphor  +  salol  by  Caille,  1909. 


C»Hi«:NOHJand/. 

100  gms.  turpentine  dissolve  8.68  gms.  d  oxime  at  18^,  di%  »  0.8784,  od  "=  2.30 
■1  10  cm.  tube. 

100  pns.  turpentine  dissolve  8.69  gms.  /  oxime  at  18**,  du  =»  0.8782,  ao  =  18.24 
ia  10  cm.  tube. 

00  of  the  turpentine  »  4.38  in  a  10  cm.  tube  at  i8^ 

In  the  case  cSf  results  in  /  amyl  bromide  the  du  »  1.199  in  both  cases  and  the 
m^  was  —3.55  (10  cm.  tube)  for  the  d  oxime  and  +  11 .48  for  the  /  oxime.  The  ai> 
trf  the  amyl  bromide  was  +4*6  in  10  cm.  tube  at  18**.  The  results  show  that  the 
•olnbilky  and  rotatory  power  of  the  d  and  /  isomerides  are  identical  in  an  optically 
jcuve  as  well  as  in  an  mactive  solvent. 

Freezmff-point  data  are  given  for  mixtures  of  d  and  /  camphoroxime  by  Beck 
(1904)  and  Adrian!  (1900).  ^ 


«\CdByH 

4mci 
Sat.  Sol. 

0 

10 

20 

30 

40    . 

SO 

▲cm  cjii«(cooH)t. 

100  gms.  of  water  dissolve  0.8  gm.  CsHuCCOOH)!  at  25**,  and  10  gms.  at  the  b.  pt. 

(U.SJ».) 

SoLUBiLmr  OF  Camphoric  Acid  in  Aqueous  Solutions  of  Alcohol  at  25®. 

(Seidell.  1908. 1910.) 

Gms.  C JlM(COOH)t   Wt.  %  CsHiOH       </»  of        Gms.  C«Hi4  (C00H)t 
per  100  Gms.  Sat.  Sol.       in  Solvent.         Sat.  Sol.     per  100  Gms.  Sat.  Sol. 

0.754  60  ,  I  45 

1.60  70  I    >  49 

6.30  80  0.99s  51.20 

14  90  0.980  51  40 

26  96.3  0.970  50.37 

31  100  0.960  50.10 

SoLUBiLmr  OF  Camphoric  Acm  in  Several  Solvents. 

dmot  Gms.  d»oi  Gms. 

Sat.  C«Hu(C00H)s  per      Solvent.  t*.       Sat.  C»Hi4(C00H)tper 

Sol.    100  Gms.  Solvent.  Sol.  100  Gms.  Solvent. 

Aniyi.Alooliol(i9o)  25      0.907      50(3)         Carbon  Disulfide  25     1.258  0.020(3) 

54  1(1)     Chloroform  25       ...  0.153(3) 

84.7(1)     Cumene  25    0.890  0.197(3) 

112(2)         Ether  (abs.)  25    0.922  91.40(3) 

147(2)         95%  Formic  Acid  18.5  ...  8.68(4) 

116.3(1)     Ligroin  25    0.714  0.007(3) 

131.1(1)     Nitrobenzene  25     1.2  0.5(3) 

42.2(1)     Spts. Turpentine  25    0.852  174(3) 

61    (i)     Toluene  25    0.862  0.15(3) 

873        o.oo8(3)Xylene  25    0.859  0.23(3) 
4);  (a)  Beflstdn;  (3)  SeideU  (1910);  (4)  Aschan,  (191?). 

Dtata  for  the  distribution  of  camphoric  acid  between  water  and  ether  at  25^  are 

by  Chandler  (1908).     Data  for  the  freezing  points  of  mixtures  of  d  and  / 

acid  and  d  and  /  isocamphoric  acid  are  given  by  Centncrszwer  (1899). 


Botyl  .'\kDbol(i9o)  22.5 
£d^  .Alcohol  o 

15  I 
62.5 

Methyl  .\kohol     o 

22.5 

Propyl  .\lcohol      o 

22.5 
25      o 
(1)  Timoieiew  (19 


GAMPHOBIC  AHHTDBIDE  CioHhO,  (2  and /. 

One  liter  of  benzene  dissolves  37.5  p^ms.  d  camphoric  anhydride  at  5^,  deter- 
^1^  dc pre—ion  of  the  freezing-pomt.  (Sidgwick.  191 5.) 
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Solubility  of  Carbon  Dioxide  in  Water  at  High  Pressures.  (Sander,  19x1'"^ 

Note.  —  The  pressures  varied  from  25  to  170  kilograms  per  square  centimeter. 
The  results  arc  expressed  in  terms  of  the  volume  of  COs,  reduced  to  I  kg.  per  aq. 
centimeter,  dissolved  by  unit  volume  of  liquid  at  the  temperature  and  pressure 
of  the  experiment.  A  Caillet  apparatus,  provided  with  the  well-known  CaHkt 
tube,  was  used.  The  experiments  were  made  with  very  great  care.  In  general,  j 
the  procedure  consisted  m  compressing  COs  above  mercury  in  the  closed  milli-  ^ 
meter  graduated  end  of  the  CaUlet  tube  and  taking  many  readings  on  the  scale 
at  various  pressures  and  temperatures.  The  volumes  thus  found  were  compared 
with  similar  readings  made  after  a  known  amount  of  solvent  had  been  introduced 
above  the  layei  of  mercury,  by  means  of  a  graduated  pipet  with  tumed-up  end. 
The  differences  show  the  volume  of  COs  oissolved  at  given  temperatures  and 
pressures. 

Two  series  of  determinations  were  made.     In  the  case  of  the  results  marked(a) 
the  used  volume  of  water  was  0.210  cc.  and  for  those  marked  (6)  the  volume 
0.102  cc.    The  volumes  of  COi  used,  varied  from  60  to  76  cc. 


r. 

Pressure  in 
Kg.  per 
Sq.  Cm. 

cc.  of  COt  (t 
I  Kg.  per  Sq. 

Leduced  to 
Cm.^  Dis- 
cc.  HjO. 

(6) 

f. 

Pressure  in 
Sq.  Cm. 

CC  CQi  (Reduced  to  x  K 
per  Sq.  Cm.)  Dissolved 

solved  by    i 

by  I  cc 

H40. 

(a) 

(*) 

20 

25 

•        ■        • 

17.77 

60 

90 

22.74 

21.16 

(( 

30 

•        •        « 

19.77 

« 

100 

26.22 

27.85 

« 

40 

•        •        • 

21.52 

(( 

1 10 

28.92 

28.79 

(( 

so 

•        •        • 

28.09 

(( 

120 

30.20 

33  90 

(( 

55 

•        •        • 

2975 

100 

60 

8.97 

•  •  • 

35 

30 

11.77 

13  57 

(( 

70 

lO.II 

6.40 

« 

40 

14.82 

20 

(( 

80 

11.05 

9-59 

« 

50 

18.96 

24.64 

« 

90 

12.62 

10.85 

« 

60 

22.90 

22.50 

<( 

100 

13   63 

12.40 

<< 

70 

27.18 

27.62 

(( 

IIO 

14.88 

16.31 

it 

80 

•        •        • 

32.85 

ti 

120 

16.40 

15.78 

60 

40 

10.88 

9.80 

It 

130 

17 -93 

16.89 

« 

5° 

12.24 

1372 

tt 

140 

19.56 

17.71 

<( 

60 

14.46 

15  28 

tt 

150 

20.58 

17.49 

(( 

70 

16.80 

17.46 

tt 

160 

22.07 

•  •  • 

« 

80 

19 -74 

22.67 

tt 

170 

22.78 

•  •  • 

Solubility  of  Carbon  Dioxide  in  Water  Expressed  in  Terms  of  the  Fahr- 
enheit SCAI.E  of  Temperature  and  Pounds  per  Square  Inch  Pressure. 

(Heath,  1915;  Anthony,  19x6,  see  also  Riley,  19x1.) 

(The  existing  data  were  calculated  to  this  form,  particularly  for  uae  in  the 
bottling  industry.) 


8s*.  9o'. 

4^5  1.27 

1.58  1.48 

1.80  1.70 

2.03  1.9X 

2.26  2.15 

2.49  2^ 

2.72  2.56 

2.94  2.77 

3-17  2« 

3.39  3.» 

3.86  3.63 

4.31  4^ 

4.77  4^ 

5.22  44^1 


Pounds 
per  Sq. 

Volumes  of  COi  Gas  Dissolved  by  One  Volume  of  W«ter  at: 

Inch 
Pressure 

3a«. 

36«. 

4o'. 

44'. 

48*. 

55'. 

6o*. 

6s'. 

7o«. 

75*. 

8or 

15 

3.46 

3.19 

2.93 

2.70 

2J3O 

2.20 

2.02 

1.86 

I.71 

1.58 

1.84 

20 

4.04 

3-73 

3.42 

3.15 

2^2 

2.57 

2.36 

2.17 

2 

1.84 

1.69 

25 

4.58 

4.27 

392 

3.61 

335 

2.04 

2.69 

2.48 

2.29 

2.10 

1.93 

30 

5.21 

4.81 

4.41 

4.06 

3-77 

3-31 

3.03 

2.80 

2.58 

2.37 

2.18 

35 

5.80 

5-35 

4.91 

4.52 

4.19 

3.69 

3-37 

3." 

2.86 

2.63 

2.42 

40 

6.37 

5.89 

5-39 

4.97 

4.61 

4.05 

3.71 

3.42 

3.1S 

2.89 

2.67 

45 

6.95 

6.43 

5.88 

5-43 

5.03 

4.43 

4.06 

3.74 

3.44 

3.16 

2.91 

50 

7-53 

6.95 

6.36 

5.89 

5-45 

4.80 

4.40 

4.05 

3.73 

3.42 

3.16 

55 

8.11 

7.48 

6.86 

6.34 

5.87 

5.17 

4.74 

4.37 

4.02 

3.69 

3.40 

60 

8.71 

8.02 

7.35 

6.79 

6.20 

:>.53 

5.08 

4.68 

4.31 

3.95 

3.64 

70 

9.86 

9.09 

8.33 

7.70 

7.13 

6.27 

5.76 

5.30 

4.89 

4.49 

4.14 

80 

11.02 

10.17 

9.31 

8.61 

7.98 

7 

6.43 

592 

546 

5.02 

4.62 

90 

12.18 

11.25 

10.30 

9-52 

8.82 

7.74 

7.11 

6.54 

6.04 

5.55 

5.12 

zoo 

13.34 

12.33 

11.29 

10.43 

9.66 

84 

7.79 

7.18 

6.62 

6.08 

^.60 

329 
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SOLUBOITY  OF   COi  IN  AQUEOUS  SOLUTIONS  OF  ACIDS  AND  SaLTS. 

(Geffcken.) 


HO 


HNQi 

4£ 


<« 


M 


€t 


M 


Gum.  Add 
per  Liter. 

18.23 

36.46 

72.92 

63  05 
126.10 

49.04 

98.08 

147. II 

196    15 


CO|  Difsolved.  /  at: 


IS". 
1.043 

1.028 

1. 000 

1.078 

1.086 

1. 100 

1. 018 

0.978 

0.917 

0.870 

0.828 


25- 

0.806 

0.799 
0.79s 

0.840 

0.853 

0.877 
0.794 

0.770 

0.730 
0.698 

0.667 


Aq. 
Solvent 

CsCl 

KCl 

KCl 

KI 

KI 

KBr 

KBr 

KNO, 

KNO, 

RbCl 

RbCl 


Cms.  Salt 
per  Liter. 

84.17 
37-30 
74.60 

83.06 
166.12 

59-55 
119. II 

50.59 
101.19 

60.47 

120.95 


CX)t  Dissolved,  /  at: 


IS'. 
1.006 

0.976 

0.897 

0.992 

0.923 

0.986 

0.914 

1.005 

0.946 

0.989 

0.921 


2S' 


o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 


81 

59 
00 

75 
27 

68 

13 
84 

49 
69 
88 


Solubility  in  Aqueous  Solutions  of  Salts.    (Mackenae,  1877) 


u 


Cms.  Salt  per 
100 


KO 


M 


A« 


41 


tl 


SHJCI 


At 


tt 


«< 


BaCI. 


A< 


€* 


«< 


*f 


tl 


St 


CaCI. 


Sohitiop. 

6.05 

8.646 
11.974 
22.506 

7.062 

12.99s 
17.42 

26.00 

6.465 

8.723 
12.727 

24.233 
7.316 

9  753 
14.030 

25.215 

9  S" 
12.325 
17.713 
31  194 

4.365 

5.739 
8.045 

iS-793 


Density  of 
Sc4ution  15* 


I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 


Absorption  Coefficient  a  at: 


021 

053 
080 

549 
038 
080 

123 

195 
021 

047 

053 
072 


8*. 
0.988 
0.918 
0.864 
0.688 

0.899  (6.4**) 

0.633  (6.4^) 

0.518(6.4**) 

0.347  (6.4**) 
1.023 

1. 000 

0.922 

0.813  (10^) 


.068 
.092 

-137 

•273 
.087 

•"59 

-173 

.343 
.036 

.04Q 

.068 
-139 


0.969 
1. 021 

•   •   • 

0.495 

0.779 

0.737 
0.606 

0.285 

0.942 

0.855 
0.838 

0.632 


i6.s*. 
0.744 

0.645 

0.618 

0.618 

0.663 

0.586 

0.473 
0.245 

0-759 
0.726 

0.674 
0.520 


IS'. 

0.777 
0.777 

0.720 

0.571 

0.735 

0.557 

0.431 
0.297 

0.825 

0.791 

0.798 

0.738 

22'. 
0.680 

0.607 

0.524 

0.383 
0.581 

0.507 

0.444 
0.247 

0.673 

0.616 

0.581 

0.471 


22". 


0.670 
0.649 

0597 
0.480 

•   •   • 

0.482 

0.389 
0.263 

0.718 

0.702 

0.684 

0.600 

30*. 
0.566 

0.543 
0.467 

0.315 
0.508 

0.539 
0.367 

0.223 

0.596 

0.527 
0.500 

0.400 


for  the  aolabiltty  of  COt  in  sea  water  are  given  by  Hamberg  (1885). 

to  Foe  (iqoqa),  analyMS  <A  sea  water  all  show  an  excess  of  base  over  acid,  that  is.  when  (X)i 

acMJunf.    Tbia  COi  (aboat  50  cc.  per  liter)  b,  of  course,  in  equilibrium  with  the  excess  of  base, 

ii  mCtaaOy  eqaal  to  about  40  mgs.  OH  per  liter.    The  partial  pressure  of  COi  very  seldom,  if  ever, 

6  is  lojooo     For  the  detcrminatioo  of  the  absorption  coefficient  of  CO9  there  are,  consequently. 

▼ambles  to  be  ooosidered;  influence  of  alkalinity,  a  chemical  influ'^ncc  in  addition  to  the 

of  tempeimture,  pre»ure  and  salinity.    For  convenience,  the  dissolved  COi  may 

cm  of  two  parts,  about  i  %  dependent  ur>on  physical  influences  alone  and  a  far  larger 

the  airilinity.  jpresMire  and  temperature,  but  independent  of  salinity.    Extensive 

DS  are  described. 

of  the  literature  on  the  solubility  of  carbon  dioxide  in  water 
water  is  given  by  Coete  (1917}- 
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Solubility  of  Carbon  Dioxidb  in  Aqueous  Solutions  of  Salts  a 

(Setacbenow.  189a.) 

(Results  expressed  in  terms  of  cc.  COi  (at  0°  and  760  mm.)  dissolved  j 
sat.  solution.) 

Gms. 

Salt  per 

Liter. 

12.9 

64 
128 
192 
115.1 
460.3 
690.4 

893 
125 

208.4 

416.8 

625.2 

233  3 

349.9 
699.8 

14.2 

94.8 

284.4 

38.3 
76.7 

230 

460 

Several  determinations  at  other  temperatures  are  also  given. 
Solubility  of  Carbon  Dioxide  in  Aqueous  Salt  Solutions  at  : 

(Findlay  and  Shen,  19x2.) 


Gms. 

SaU. 

Salt  per 

Uter. 

NH«C1 

I 

K 

10 

<( 

SI. 6 

i( 

172 

(1 

258 

NH4NO1 

2.8 

it 

II. 2 

<( 

55 

« 

lOI 

(1 

202.1 

ti 

4043 

H 

810.4 

(NHOjSO* 

72.2 

(1 

144.4 

Ba(NOi) 

62.7 

Ca(NOi), 

41 

Citric  Add 

12 

49 

99 

198 

298 

595 

Dis- 

Gms. 

Dis- 

solved 

Sah. 

Salt  per 

solved 

Salt. 

CO,. 

Uter. 

CC 

1.005 

UCl 

16.72 

I  035 

NaCl 

0.98s 

<i 

50.15 

0.808 

a 

0.941 

i< 

125.4 

0.596 

a 

0.819 

u 

250.8 

0.497 

a 

0.770 

it 

SOI.  5 

0.120 

NaBr 

1. 013 

MgSO* 

26.5 

0.901 

« 

1.002 

(1 

79-5 

0.669 

ti 

0.989 

<( 

159 

0.441 

NaNOk 

0.962 

It 

318 

0.188 

a 

0.911 

KBr 

83.9 

0.908 

it 

0.807 

it 

167.7 

0.819 

a 

0.612 

tt 

251.5 

0.748 

a 

0.712 

(( 

503.1 

0.579 

NaQOk 

0.575 

KI 

319. 1 

0.777 

« 

0.922 

(1 

478.6 

0.688 

(( 

0.923 

tt 

957.3 

0.506 

Na«S04 

1.007 

KSCN 

326 

0.691 

it 

0.975 

(1 

489 

0.590 

tt 

0.950 

(( 

978 

0.387 

2^804 

0.893 

KNOk 

58.8 

0.959 

it 

0.841 

it 

117. 5 

0.890 

tt 

0.719 

it 

235.1 

0.781 

tt 

Gms. 

dot  , 
Sat.   ' 
Sol.   J 

SolubiUty 

m 

Gms. 

Sat." 

Sol    ' 
pi 

Salt. 

Salt  per 
zoocc 

of  CO,,  Ost- 
wald  £z- 

Salt. 

Salt  per 
xoocc 

Solution. 

pressbnls. 

Solutioo. 

Water  alone 

•   •   • 

•    •    • 

0.825 

Fe(SO0  (NH4),S04.6H,0 

9.51 

1.052 

NH4CI 

2.3s 

1.005 

0.791 

it 

10.26 

I  057 

it 

5.0s 

1. 013 

0.754 

it 

22.47 

1. 124 

it 

10.02 

1.022 

0.732 

KCl 

1.84 

1.008 

it 

17.09 

I.04S 

0.665 

(( 

3.05 

1. 017 

BaClt 

2.80 

1. 018 

0.789 

a 

4.58 

1.026 

it 

5.81 

1.040 

0.741 

a 

7.46 

1.044 

it 

8.  IS 

1. 054 

0.710 

Sucrose 

2.63 

1.009 

it 

9.97 

1.070 

0.676 

« 

5- 16 

1. 018 

Chloral  Hy- 

[   5.08 
{  10.12 

1. 019 

0.815 

tt 

9.68 

X.038 

drate 

1. 041 

0.795 

tt 

12.33 

1. 051 

Data  for  KCl  solutions  at  higher  pressures  are  given  by  Findlay  and  Crc 
1910. 

Data  for  the  influence  of  colloids  and  fine  suspensions  upon  the  solut 
carbon  dioxide  in  water  at  25®  and  at  various  pressures  are  given  by  Findla' 
Findlay  and  Creighton,  1910,  1911;  Findlay  and  Shen,  1911,  1912;  Findl 
Williams,  1913;  Findlay  and  Howell,  191 5. 

The  solubility  of  CO2  increases  slightly  with  increasing  concentrat 
Fe(OH)i,  gelatine,  silicic  acid,  aniline  (chem.  combination  occurs),  methyl 
blood,  serum,  peptone,  protopeptone,  and  commercial  hemoglobin.  Tl 
bility  diminishes  slightly  with  increasing  concentrations  of  arsenious 
dextrine,  soluble  starch,  glycogen  (?),  epg  albumen  and  serum  albume 
appreciable  effect  is  produced  by  suspensions  of  charcoal  or  silica. 

When  the  solubility  is  increased  by  a  given  substance,  the  solubility  cui 
with  increase  of  pressure;  when  it  is  lessened,  the  curve  rises  with  increasii 
sure.  In  the  case  of  starch  and  other  neutral  colloids,  the  solubility  passes  f 
a  minimum  with  increase  of  pressure. 

Data  for  the  influence  of  colloids  and  susc>ensions  on  the  evolution  of  C( 
^upersaturated  solutions,  are  given  by  Findlay  and  King,  1913-14. 
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[LiTY  OF  Carbon  Dioxide  in  Aqueous  Salt  Solutions  at  15.5®  and 

760  MM.  Pressure. 

(Christoff,  190s) 

raviinetnc  method  was  used.  A  stream  of  COs  was  passed  through  the 
d  salt  solution  and,  after  saturation,  the  solution  again  weighed  and  the  dif- 
t  taken  to  represent  absorbed  COs.  The  loss  of  water  from  the  solution 
evented  by  first  passing  the  COs  through  a  series  of  U-tubes  containing  some 
same  solution.  Constant  temp,  was  not  employ^ed,  but  corrections  of  the 
i  were  made  for  the  slight  variations  in  temp,  which  occurred.  Absorption 
of  special  shape,  graduated  to  hold  75  cc.,  were  used. 


Gms.  COi 

Gms.  CX>i 

tm  Aq.  Solution. 

Cooc.  of 

Absorbed 

Salt  in  Aq. 

CODC.  of 

Absorbed 

Aq.Sol. 

per  75CC. 

Solution. 

Aq.SoL 

per75cc 

Solvent. 

Solvent. 

Ak»e 

•    •   • 

0.1382 

K4P4O11 

I     normal 

0.1237 

.SO, 

I       normal  0.1093 

KHSO4 

0.66      " 

0.1020 

,F«i(S(W4.24H.O 

•  I 

0.0991 

II 

2. 

o.iooo 

SO0«.24HiO 

I 

0. 1054 

KtS04 

0.66     " 

O.II40 

BA 

0.2S      " 

0.7672 

ii 

I 

0.1002 

1 

2 

0.0751 

Na4B407 

0.025    " 

0.2205 

I 

0.1087 

« 

O.I2S      " 

0.5317 

i 

o.S      " 

0.1209 

« 

0.2S        " 

0.85II 

I 

0. 1020 

it 

sat.  sol. 

1.828s 

2 

0.0662 

it 

"  +aysts. 

3  2240 

4 

0.0527 

NaBOi 

0.25  norma] 

0.8122 

I 

0.1280 

NaCl 

I 

0.1050 

I 

O.1213 

Na»P04.i2HjO  I 

0.5828 

I 

0.1204 

Na4Pf07.ioH|0  I 

0.8463 

r 

O.1231 

Na4P40ii 

I 

0.0700 

lO. 

o.S      " 

O.IIIO 

ZnS04 

2 

0.0720 

lA 

r 

0.0812 

Sugar 

o.i 

0.1225 

0. 

I 

0.0860 

«< 

o-S        ' 

0.1089 

0, 

o.S      " 

o.490o(?) 

i< 

I 

0.0931 

nunr  op  Carbon  Dioxide  in  Aqueous  Solutions  op  Sulpuric  ;  Acid. 

Results  at  1$.$"* 

.    (Christoff,  190S.) 

Results  at  20**.    (Christoff. 

1906.) 

m       Gms.  CO( 

Percent 

Gms.  COk 

Per  cent 

SolubiUtjrofCOi, 
OstwaldEzpm- 

Oi       Absorbedper 

H^4 

Absorbed  per 

H,S0« 

mL  75  cc.  Sohrent. 

insolvent. 

75  cc  Solvent. 

in  Solvent. 

sion  lt». 

•S      0.1282 

40 

0.0713 

0 

0.9674 

0.1079 

45 

0.0725 

35-82 

0.6521 

►           0.0833 

70 

0.0918 

61.62 

O.719I 

>        0.07S5 

90 

0.1433 

95-6 

0.9924 

>        0.0751 

96        P 

=  0.926 

(Bohr,  X9ia) 

'inmr  op  Carbon  Dioxide  in  Aqueous  Solutions  of  Chloral  Hydrate 

AND  OF  Glycerol  at  15**. 

JwHs  in  terms  of  the  Bunsen  absorption  coefficient  /9,  and  also  the  Ostwald 


**ty  expression  /  (see  p.  227). 


In  Aq.  Chloral  Hydrate. 

^  Abft.  Cocf.,         Solubility. 


'^Aq.SoL 
31.6 

57.1 
6S.8 

79.4 


0.885 
0.803 
0.781 
0.760 
0.765 
0.797 

0903 


0-935 
0.848 

0.825 

0.802 

0.808 

0.842 

0-953 


(von  Hammel,  191 5.) 

In  Aq.  Glycerol. 


Gms. 

(CH«0H)tCH0H  per 

100  Gms.  Aq.  Sol. 

O 
26.11 

43  72 

62.14 

77.75 
90.74 

99.26 


Abs.  Coef., 

1.008 

0.785 
0.639 

O.511 

0.430 

0.404 

0.410 


Solubility, 
'«• 

1.064 
0.829 
0.675 
0.540 

0.454 
0.427 

0.438 


GARBON  DlOZmS 


232 


Solubility  op  Carbon  Dioxide  in  Alcohol. 

(Bohr  — Wied.  Ann.  Phyaik.U]  x.  947.  '00) 

In  99  per  cent  Alcohol.  In  98.7  per  cent  AlcohoL 

GC.  COi  (at  o*^  and  760  mm.)  per  i  oc>      cc  COa  (at  o^  and  760  mm.)  per  t  cs> 

Alcohol. 


t». 


-65 

—  20 

—  10 

O 

+  10 

20 

2S 
30 
40 

4S 


Density  of 
Alcohol. 


Alcohol. 
38.41 

5;7S 

4.44 

3-57 
2.98 

2.76 

2-57 
2.20 

2.01 


Sat.  Solution. 

35 

7 

S 

4 

3 
2 

2 


2 
2 
2 


93 
41 
69 

40 

55 
96 

74 
56 

19 
00 


39  89 
7-25 
S-43 
4-35 


Sat.  Solutiaa. 
37.22 


7 
5 

4 


•  • 


•  •  • 


16 

3» 
31 


•  ••  1 


0.998 
0.969 

0.960  (22.4®) 
0.956 

0.935(17^) 


Solubility  in  Aqueous  Alcohol  at  2o*. 

(MUller,  1889;  Lubarach,  1889.) 

Percent        Abs.  Cocf. 
Alcohol  by  Wt.    of  CO«.  a. 


Density  of 
Alcohd. 


1.07 
22.76 
28.46 

3II7 
42.15 


0.861 
0.841 
0.792 
0.801 
0.877 


0.922 

0.870(18.8^) 

0.835(16-) 

0.795(19'') 


Percent 
Alcohol  by  Wt. 

49  o 
71. 1 

85.3 
99.7 


Aln.Cc»eC. 
ctCCKm. 

0.982 

1-293 

1-974 
2.719 


Solubility  in  Aqueous  Alcohol  at  25* 

(Findlay  and  Shen,  191 1.) 


Results  for  alcohol, 

of  dfi  =  0.9931 

(2.95  gms.  per  100  cc.). 

Solubility  of  C0», 
Ostwald  Expres- 
sion 1%. 

0.812 


Pressure 
m.ni.  Hg. 


Results  for  alcohol, 

of  d^  =  0.9929 

(3.01  gms.  per  100  cc). 

Solubility  of  COi. 
Ostwald  Expres- 
sion l». 


Pressure 
m.m.  Hg. 


737 
836 

1073 
1338 


0.813 
0.811 
0.811 


745 

937 
1083 

1357 


0.814 
0.815 
0.813 
0.812 


Results  for  alcohol, 

of  <f II  «  0.9834 

(8.83  gms.  per  100  cc). 

Pressure     ^"J^ld''^^ 

747  0.786 

942  o .  784 

1090      0.785 
1360      0.788 


These  authors  also  showed  that  the  solubility  of  COs  in  wort  containing  13  gms. 
solids  per  100  cc.  is  less  than  in  water;  also  that  the  solubility  of  COi  in  beer  is  Icfli 
than  in  aqueous  alcohol  solutions  of  alcohol  content  equal  to  that  of  the  beer. 

Solubility  of  Carbon  Dioxide  in  Aqueous  Solutions  of  Non- 
Electrolytes  AT  20®. 

Results  in  terms  of  the  Bunsen  Absorption  Coefficient  fi,  see  p.  227.    (Usher.  191a) 

Mols"i)er  ^^/^'       tin 


Aqueous  Solu- 
tion of: 

Water  Alone 
Sucrose 

« 

Dextrose 

Mannitol 

Glycine 

Pyrogallol 

Quinol 


Gm. 

Mols.  per 

Liter. 

•    •    • 

0.125 
0.25 
0.50 
I 

OS 
o.S 
OS 
0.5 
o.S 


dn  of  Aq. 
Sol. 


0152 

0313 
0637 

1281 

0328 

0303 

I.OI41 

I. 0172 

1.009s 


Absorp- 
tion 
Coef.  $. 

0.877 

0.846 

0.815 

0.756 

0.649 

0.792 

0.782 

0.843 
0.853 
0.887 


Aqueous  Solu- 

^«°  °f  =  Liter. 

Resordnol  0.5 

Catechol  0.5 

Urethan  o .  5 

Carbamide  0.5 

Thiocarbamide  0.5 

Antipyrine  0.5 

Acetamide  0.5 

Acetic  Acid  o .  5 

n  Propyl  Alcohol  o .  5 


Sol. 

X.0096 
1. 0107 
1.0037 
1.0072 
1.0092 
I. 0134 

1.0005  0.879 
1.0026  o.8tf 
0.9939    o.«9 


0.901 
0.868 
0.869 
0.864 

o.SSP 
o.ft9 
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ScLUBiLiTT  or  Carbon  Dioxidb  in  Organic  Solvents  at  Low  Tem- 
peratures AND  Pressures.    (Stem,  1912-13.) 

Very  aocufate  determinations  with  an  elaborate  apparatus.    The  results  are 
~  in  terms  oiK'  '^  the  number  of  cc.  of  COs,  reduced  to  o®,  absorbed  at  the 
ted  pressure  by  i  gram  of  liquid.     This  number  differs  from  the  Bunsen 
I  ooeffident  only  by  a  constant  factor  which  is  the  density  d  of  the  liquid. 
Bunsen  coef.  0  »  K'd,    The  results  are  also  expressed  in  terms  of  the 
OKwmld  solubility  expression  /  (see  p.  227). 


— tS     so 


— S9   ««> 


Sohreat,( 

CtH^H.  Solvent. 

CHaOH. 

Solvent. 
(CHi)«CO. 

Solvent, 
CHiCQ|.CtHi. 

Solvent. 
CHiCOiCHi. 

^- 

oSra. 

^- 

0.884. 

^^ 

0.900. 

d-|,-I.OI7. 

d^m"  1.056. 

^- 

0856. 

^- 

0.866. 

^^. 

0.879. 

4=|t- 0.994 

i-|«—  IX>32. 

'  K\ 

/. 

'    JC'. 

/. 

K'. 

/. 

K\          l. 

K'.          L 

107 

•    •    • 

194 

120.5 

3" 

196.6 

250.2    177.5 

304.9  224.1 

111.8 

68.4 

195 

1 19.6 

322 

198. 1 

255-6   177.1 

315     224.3 

"5-7 

69.5 

202.9 

1 20. 1 

344.5 

201.5 

271.8   179.2 

337.4  223.1 

123.8 

7^A 

221.5 

122.2 

400 

208.8 

310.9   183.2 

389.3  225.6 

I3«.6 

74.7 

260 

126.8 

5455 

•  «   « 

•  •  •              •  •  • 

•     •     •                              •     •     • 

40.8s 

27.27 

63 

42.S 

97.8 

67.2 

853     65.6 

94-3      75-8 

41 

27.16 

64.2 

42.7 

101.2 

68 

86.3     65.3 

98.45     77.1 

42.3s 

27^5 

66.3 

431 

106.6 

72.8 

91.6     66.7 

103.6      77.6 

44.IS 

28.10 

69 

43-35 

1 18.8 

72.8 

101.5     69.7 

112.9      79 

or  Carbon  Dioxidb  in  Organic  Solvents  at  High  Pressures. 
CSce  Note,  p.  228.)  <SMder.  1911-ia.) 

Wmm^  Cc«fCOk(RednoedtoiKsperSq.Cm.)DiasolvedattheTemp.indPzea8ureofEzperi- 

SB»  m  meat  by  z  oc  of  Sat.  Solution  in: 

pm^CSUm     OHiOH   (CtHi)^  CHsCOOCiHi     OH*      OHcCl  OHtBr  OHiNOi  CACHi 

Ob.    ifitJOfis oc)  (o.iats  oc)  (0.131  oc)     (0.155  cc)    (0.08  cc)  (o.xo6  cc)  (o.i  13  cc)  (0.164  cc)  (o.x  14  oc) 

Results  at  20®. 

90       ...        s^-i^       •  •  •          •  •  •           71.16     62.61  50.83       57.12  57.91 

jD     n^Ji      86.62       . . .          188.2       125.3      95-22  82.29      92.50  103.3 

4D     149-7     122.1         ...          227.9       192.4     137.3  121. 1  115.9  155.9 

50      xS&S     X74-6          ...            ...          264.3      187.5  160  155.9  235.8 

Results  at  35''. 

90       ...        40            ...            ...           48.65     46.66  43.38       44.48  49.6 

4D     115.X       98.16       ...          188.4       138.3     101.5  90.43       94.39  118.8 

te     173        159.9       241.3         219.8       243.1     168.3  146  145.1  192.1 

9o       . . .       369-6         ...            ...           ...         ...  233.9  227 

Results  at  60"". 

JO       ...        24.73       34.57     35-86  30.58       31.38 

4D       72^2     64^5       . . .          140.5        88.71     73.69  62.64       52.26  78.67 

60     122.S     ixx-S       195-4         186.7       156.6     118.1  98.73       72.15  128.1  , 

te     167.9     «S9-2       221.4         223.4       215        149.3  131-4        85.03  171.9 

100     195.7     213J9       248.7          . . .         284.4       . . .  169.7  . . .  210 

Results  at  Ioo^ 

JD       ...           ...         ...          33.65  30.56      41.09  28.68 

40       ...        26.5         . . .           80.70      46.52     48.16  41.49       50.36  49-25 

60      66j05     74.51     loi           132           91.27     77.24  72.64  70.85  85.98 

80     xxx^     107.7       142.8         162.3       155.8     103  92.86       86.86  117.6 


i 


14S.7     X44.7       175.4         191.5       212.9     121.5     118  ...  149 

ISO     X74j6     175.4  ...  ...  258.2      140.7     140.7         ...  1 7 1.8 

tjD    xSsjb       ...  ...  ...  ...       146.8       ...  ...  178.2 

The  imes  in  parentheses  immediately  below  the  formulas  of  the  solvents  in  the 
table,  show  the  volumes  of  solvent  used  for  the  series  of  determinations  in 
cue.    The  volumes  of  COi  varied  from  about  55  to  77  cc.  in  the  several 
k   The  increasing  content  of  COi  in  the  solvents  at  increasing  pressures 
Bd  a  ooooderaUe  increase  in  volume  of  the  solvent.    This  was  determined 
Ac  proper  calculation  of  the  readines  to  the  saturated  solution  were  made. 
^•wiitfy  figures  to  show  the  extent  w  the  applicability  of  Henry's  Law  in  the 
case,  are  given. 
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SoLUBiLiry  OF  Carbon  Dioxidb  in  Organic  Solvents. 

auit.  190X.) 

The  determinations  are  described  in  great  detail.    Results  are  given  in  terms 
of  the  Ostwaid  solubility  expression  /  (see  p.  227). 


Sohrent. 
Water 
Glycerol 

Cubon  Disulfide 
lodobenzene 
Aniline 
o  Toluidine 


ti 


m 

Eugenol 

Benzene  Trichloride 

Cumol 

Carven 

Dichlorhydrine 

Amyl  Alcoh<d 

Bromobenzene 

Isobutyrl  Alcohd 

Benzylchloride 

Metoxylol 

Ethylenebromide 

Chlorobenzene 

Carbontetrachloride 

Propylenebromide 

Tduene 


^      i» 

h$. 

0.8256    . . . 

•   •   • 

0.0302     . . . 

•    •    • 

0.8699  0.8888 

0.9446 

I.30I   I.37I 

1.440 

1.324  1.434 

1.531 

I.38I  1.473 

I.S39 

1.436  1.581 

1.730 

1.539  1.653 

1.762 

1.643 

•   •  • 

1.782   1.879 

1.978 

1.802    I.92I 

2.030 

I.8IO   I.9I7 

2.034 

I.83I  I.94I 

2.058 

1.842   1.964 

2.092 

1.849   X.964 

2.088 

1.938   2.072 

2.180 

2.090   2.216 

2.346 

2.157  2.294 

2.424 

2.265   2.420 

2.581 

2.294   2.502 

2.603 

2.301  2453 

2.586 

2.305  2.426 

2.557 

Solvent.  i^ 

Benzene  2.425 

Am>dbr(unide  2.455 

Nitrobenzene  2.456 

Prc^>d  Alcohol  2^98 

Carvd  2^98 

Eth>d  Alcohol  (97%)  2.706 

Benzaldehyde  2.841 

Amylchloride  2.910 

Isobutylchloride  3.105 

Chloroform  3.430 

Butyric  Add  3.478 

Eth^ene  Chloride  3.525 

Pyndine  3.656 

Methyl  Alcohol  3.837 

Amylformate  4.026 

Propionic  Add  4.078 

Amyl  Acetate  4.x  19 

Acetic  Add  (gladal)  4.679 

Isobutyl  Acetate  4.691 

Acetic  Anhydride  5.206 

Acetone  6.295 

Methyl  Acetate  6.494 


Solubility  op  Carbon  Dioxide  in  Ethyl  Ethbr.   -Results  in  Terms  of 

OsTWALD  Solubility  Expression  /. 

(Christoff,  xgxa.) 


A)  =  7.330. 


6.044. 


ht  =  5.465. 


Data  for  the  solubility  of  carbon  dioxide  in  mixtures  of  acetic  add  and  carbo^ 
tetrachloride  and  of  ethylene  chloride  and  carbon  disulfide  are  given  by  Christoffr 

1905. 
Data  for  the  adsorption  of  COj  by  p  azoxyphenetol  at  temperatures  bdowaiKi 

above  its  melting  point,  show  that  no  adsorption  or  solution  occurs  while  ^ 
material  is  in  the  solid  (unmelted)  condition,  but  after  the  first  melting,  absorp- 
tion takes  place  and  as  soon  as  the  isotropic  liquid  phase  is  reached,  a  second  verjT 
well-marked  increase  in  absorption  is  observed.  After  this,  expansion  and  do* 
crease  of  solubility  proceed  regularly  with  rise  of  temp.  (Hominy,  iv^ 

The  absorption  coefficient  /9  of  Cd  in  Russian  petroleum  was  found  bf 
Gniewosz  and  Walfisz  (1887)  to  be  1.17  at  20®  and  1.31  at  10®. 

Data  for  the  absorption  of  COs  by  rubber  and  carbon  are  given  by  Reychltf' 
(1910). 

Data  for  the  absorption  of  COs  by  hemoglobin  are  given  by  Jolin  (1889). 

Data  for  the  distribution  of  COs  between  air  and  HsO,  air  and  aq.  HsSOi  9a» 
air  and  toluene  at  various  temperatures,  are  given  by  Hantzsch  and  Vagt  {i^V* 

Data  for  the  freezing-points  of  mixtures  of  COs  and  methyl-ether  and  for  C\h 
and  methyl  alcohol  are  given  by  Baume  and  Perrot  (1911,  1914). 
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GIBBON  DUUinDB 


IH   DUULTIDB  CS,. 

Solubility  in  Water. 

(Chaaoel  tnd  Parmeatier,  1885;  Rex,  1906.) 


Gimim  CSt  per  100 


f. 

cc 

Gms-HiO 
(Rex). 

0.258 

0 

0.204 

5 

0.199 

•  .  • 

10 

0.194 

0.239 

IS 

0.187 

•  .  . 

20 

0.179 

0.217 

25 

0.169 

... 

30 

35 
40 

45 
49 


Geuns  CSt  par  xoo 


oc. 
Solution. 

o.iSS 
0.137 

O.III 

0.070 
0.014 


Gms.  HsO 
(Rex). 

0.19s 


ooc  HdO  dissolve  0.174  cc  CSi  at  22**;  Vol.  of  solution  »  100.208,  Sp.  Gr.  » 

I1. 

»cc  CSi  dissolve  0.961  cc.  H/)  at  22*";  Vol.  of  solution  » 

Solubility  op  Carbon  Disulfidb  in: 

^.  Solutions  of  Ethyl  Alcohol  at  I7^ 
CTortrirhmidt  and  FoUeoioa,  1871.) 


100.961,  Sp.  Gr.  M 
(Has,  1898^ 


100 

98s 

98.IS 
96.9s 

93-54 


ecCSt 

per  100  oc 


00 
182 

100 
70 


Wtperocot 

91 -37 
84.12 

76.02 

48.40 

47  90 


0C.CS1 

per  100  oc 
Solvent. 

SO 

30 
20 

2 

O 


f. 

10 
20 

2S 
30 

3S 


Methyl  Alcohol. 
(Rothmund,  1898.) 

Wt.  per  CSi  in: 


CH^H 
Layer. 

45-1 
SO. 8 

S4.2 

S8.4 
64 


Gma.  CSi  per  100 
CSi+CtH^H. 


40.5  (ait.  temp.)  80.5 
SauBiuTY  OF  Carbon  Disulfide  in  Ethyl  Alcohol.    (c;uthrie,  1884.) 

Appearance  on  Cooling  in  Joe  and 
Salt  Mixture. 

Remains  clear  down  to  — 18 .4 
Becomes  turbid  at  —14.4 

It  il  it  Tf-       #* 

-"I5-9 
"      "   -16. 1 

it  it  u 


CSi 
Layer. 

98.3 
97.2 

96.4 

9SS 
935 


94.94 

89-54 
84.89 
79.96 
65.11 

S9S8 
29.92 


-17.7 
Remains  clear  down  to  —  20 


it 


a 


it 


a 


a 


OMV  MOBOXIDB  CO. 

Solubility  in  Water.    (Winkler,  1901.) 


r. 

0 

S 
0 

S 
10 


003537 

0.03149 
0.02816 

0.02543 

0.02319 

0.02142 

0.01998 


r,"Solu-. 
Wlity." 

0.03516 
0.03122 
0.02782 
0.02501 
0.02266 
0.02076 
O.OI915 


fi,  **  Absorp. 
Coef." 


0.0044 
0.0039 
0.0035 
0.0031 
0.0028 
0.0026 
0.0024 


40  0.01775 

50  O.O1615 

60  0.01488 

70  0.01440 

80  0.01430 

90  0.01420 

100  O.OI4IO 


fi',  "Solu- 
biUty." 

0.01647 
0.01420 
O.OII97 
0.00998 
0.00762 
0.00438 
0.00000 


f. 

0.0021 
0.0018 
0.0015 
0.0013 
O.OOIO 

0.0006 
0.0000 


0  ■  vd.  of  CO  absorbed  by  i  volume  of  the  liquid  at  a  partial  pressure  of  760 
^  Seep.  227. 

^  ■  vol  of  CO  (reduced  to  o^  and  760  mm.)  absorbed  by  i  volume  of  the  liquid 
^  a  total  pressure  of  760  mm. 

f "  {runs  of  CO  dissolved  by  100  grams  H:0  at  a  total  pressure  of  760  mm. 
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Solubility  op  Carbon  Monoxidb  in  Water  and  Aquboits  Solutions. 

The  solubility  in  water,  in  terms  of  the  Qstwald  solubility  exprcaaicm  (see  p. 
227),  was  found  by  Findlay  and  Creighton  (191 1)  to  be  ^  »  0.0x54. 
Data  for  the  solubility  of  CO  in  water  at  high  pressures  are  given  by  Caatitq^ 

1913. 
Data  for  the  solubility  of  CO  in  aq.  NaOH  solutions  are  given  by  Fonda,  19101 

Results  for  the  solubility  of  CO  in  aq.  HtS04  at  20*^  are  given  in  terms  of  the 
Ostwald  solubility  expression  /  by  Christoff  (1906)  as  follows: 
lu  for  HjO  =«  0.02482,    /ft  for  3582%  H1SO4  =  0.0114,    lu  for  61.62%  HiSOi  - 
0.00958,  /ft  for  95.6%  H2SO4  «  0.02327  and  0.02164. 

Data  for  the  solubility  of  CO  in  ox  blood  and  ox  serum  at  25^  are  given  bf 
Findlay  and  Creighton,  1910-11. 

Data  for  the  influence  of  time  on  the  absorption  of  CO  by  blood  are  given  by 
Grehaut  (1894).  The  author  passed  air  containing  from  one  part  CO  per  1000 
to  one  part  CO  per  60,000,  through  100  cc.  portions  of  blood  and  found  that  the 
maximum  absorption,  18.3  cc.  CO  per  100  cc.  of  blood  (for  the  i  :  xooo  mixture 
occurred  in  three  hours. 

Data  for  the  solubility  of  CO  in  aqueous  hemoglobin  solutions  are  given  by 
Hafner  (1895)  and  Hiifner  and  Kulz  (1895). 


Solubility  of  Carbon  Monoxide  in  Aqueous  Alcohol  Solutions 


AT  20*  AND 

760  MM.  Pressure. 

(Lubanch, 

1889.) 

Wt.  % 
AknhoL 

Vol.  % 
Absorbed  C0< 

» 

AloohoL 

AbnrbedXXX 

0 

2.41 

28.57 

I   SO 

9.09 
16.67 
23.08 

1.87 
I-7S 

1.68 

33-33 
SO 

1.94 
3-20 

Solubility  of  Carbon  Monoxide  in  Organic  S(x«vents. 

Gust,  1901.) 
Results  in  terms  of  the  Ostwald  Solubility  Expression,  see  p.  227. 

Solvent. 

Water 

Aniline 

Carbon  Disulfide 

Nitrobenzene 

Benzene 

Acetic  Add 

Amyl  Alcohol 

Xylene 

100  volumes  of  petroleum  absorb  12.3  vols.  CO  at  20^  and  134  vtAs.  at  10*. 

(Gniewott  and  Walfin,  ISM 


^ 

'id. 

Solvent. 

0.02404 

0.02586 

Toluene 

0.05358 

0.0505s 

Ethyl  Alcohol 

0.08314 

0.08II2 

Chloroform 

0.09366 

0.09105 

Methyl  Alcohol 

0.1707 

0.1645 

Amyl  Acetate 

0.I7I4 

0.1689 

Acetone 

0.I7I4 

0.1706 

Isobutyl  Acetate 

0.I78I 

0.1744 

Ethyl  Acetate 

i^ 

Im 

0.180S 

0.174a 

0.1921 

O.1901 

O.I9S4 

0.1897 

OI9S5 

0.1830 

0.2140 

0.2106 

0.2225 

0.2XS8 

0.236s 

0.2514 

0.2516 

0.2419 

Solubility  of  Carbon  Monoxide  in  Ethyl  Ethbr. 

(Christoff,  191 2.) 

Results  in  terms  of  the  Ostwald  solubility  expression,  see  p.  227. 

io  =  0.3618.  /lo  «  0.3842. 
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Anfline 


€€ 


Caxbon  Monoxide  in  Mixtures  op  Acetic  Acid 
Other  Solvents  at  25^. 

(Skiirow,  x9oa.) 

of  the  Ostwald  aolubility  expression,  see  p.  227. 

chkxxSh 

in  Mixture. 

5^-4 


AND 


COCCOH 

Im  Mixture. 

100 

58.3 
17.8 

o 

33  S 
19.2 

o 


CO. 

ib. 


0.173 

O.IIO 

0.070 

0.058 

O.OS3 
0.199 
0.198 
0.190 
0.174 


Mixture  of 

Acetic  Ac 

tnd: 

Chloroform 


Nitrobenzene 

u 


it 


Toluene 


it 


o 

78.4 

49 
o 

74.7 

5^-9 
20.5 

o 


jDO. 

0.196 
0.206 
0.156 
0.130 
0.093 
O.19I 

0.19s 
0.190 

0.182 


or  Carbon  Monoxidb  in  Mixtures  op  Acetone 
Other  Solvents  at  25^ 

(SkiiTOW.) 


AND 


CO. 

0.238 
0.179 
O.IIO 
0.053 
0.236 
0.227 
0.187 
0.144 
0.096 
0.199 
0.187 


Mixture  of  Acetone 
tnd: 

Chloroform 
tt 

tt 

p  Naphthol 
it 

Nitrobenzene 

u 
u 

Phenanthrene 
tt 


%(CH.)iCd 

in  Biixture. 

By  Wt. 

66.6 

26.5 

O 

86 

731 

78.4 

46.8 

o 

87.2 

IS 


CO. 

ib. 
0.226 

0.9I2 
0.207 
0.190 
0.169 
0.207 

O.IS7 
0.093 

0.205 

0.183 


<« 


€* 


Kapbthol 
Nai^tliol 


or  Carbon  Monoxtoe  in  Mixtures  op  Benzene 
Other  Solvents  at  25®. 

(Skinow,  190a.) 


AND 


of  the  CO  given  in  terms  of  the  Ostwald  expression,  see  p.  227. 

Mixture. 
By  Wt 

100 


88.5 

66.2 

89  s 

72.6 

96.5 
87.9 
97.9 

95-6 


CO. 

ib. 


0.174 

0.164 
0.I4I 

0.144 

0.127 

0.149 

0.139 
0.158 

0.149 


Mixture  of  Benxene 
ind: 


%C«Hcin 
Mixture. 


Aniline 
it 

ii 

tt 
tt 

Nitrobenzene 

tt 

tt 

Ethyl  Alconol 
ti 


By  wt. 

87.3 
71.7 

42.6 

21.2 

O 

71.8 

45-1 
o 

47.7 

o 


CO. 


0.156 

0.I3I 

0.095 

0.068 

0.053 

0.152 

0.127 

0.093 

0.I8I 
0.193 
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Solubility  op  Carbon  Monoxide  in  Mixtures  of  Tolubi 

Other  Solvents  at  2$\ 

(Skirrow,  z9oa.) 

Ifirtiire  of  ToU  C,HtCHi  in  Mixture.      CO.  MixtureofTol-  CJOtCHain'M 

uenetad:           Wt.  %.    Md.  %.        ^  uene  ind:  Wt,  %.     Mc 

Aniline           100        100         0.182  aNaphthol  95.5      97 

93  4      93. 5      0.169  91.2      94 

"                 80.1      80.3     0.148  Nitrobenzene  81.7      85 

55  4      55-6      o.iis  "  50. 8      s« 

"                   25-4      256      0.077  "  33.7      29 

"                     00          0.053  "  00 

Naphthalene    92.9     94.8     0.169  Phenanthrene  94.4     97 

84.9      88.7      0.161  "  88.8      93 

77  3      82.5      0.153  "  78.4      87 

S(H.UBiLmr  OF  Carbon  Monoxidb  in'  Mixtures  of  Organic  Solve 

(Skirrow.) 
MiztiiieCoiDpoiMloi:  %  of  Latter  in  Mirture. 

Chlorofonn  and  Methyl  Alcohol  o  .0 

13  o 
100 

Carbon  Bisulphide  and  Ethyl  Di  Chloride  100 

75 

SI 
18.4 

'  0.0 

Methyl  Alcohol  and  Glycerine  co         00 

39.6   30.1 

60.5    50.1 

77.1    68.9 

100. o   100. o 


«  u 


U  ti 

i€  €1 

ti  '  €€ 

ti  U 


a  it 

ti  a 

€1  ti 

a  ti 


f. 

fi. 

0 

1-333 

s 

1.056 

10 

0.836 

IS 

0.677 

Note.  —  Prom  the  restdts  shown  in  the  preceding  five  t 
concluded  that  the  solubility  of  carbon  monoxide  in  varioui 
of  organic  solvents  is,  in  general,  an  additive  function. 

GABBOH  OZYSULFIDE  COS. 

Solubility  of  Carbon  Oxtsulfide  in  Water. 

(Winkler,  1906.) 
«.  t*.  fi.  f. 

0.356  20        0.561         O.I^ 

0.281  25  0.468  0.12 

0.221  30  0.403  O.K 

0.179 
For  /3  and  q  see  Carbon  Dioxide,  p.  227. 

Solubility  of  Carbon  Oxysulfide  in  Several  Solves 

Solvent.  *•        cc.(X)Sper  * 

^^*™-  ^'     xoocc.  Solvent.  ^ 

Water  13.5  80  (Hempd 

**  20  54  (Stock  a 

Alcohol  22  800  •• 

Toluene  22         1500  • 

HCl  solution  of  CuCl  13 . 5  20  (Hempd 

I  gm.  KOH+2cc.H^+2Cc.C2H60H  13 . 5     7200 
Pyridine  ...  4.4  • 

Nitrobenzene  ...  12.0  • 


339         OARBOH  TET&4CHL0BIIIB 

Km  TITR4GHL0BID1  CCU. 

Solubility  in  Water.    (Res,  1906.) " 

I.  ecu  per  100  gms.  H|0  0.097    0.083    0.080    0.0S5 

nocAL  Solubility  op  Carbon  Tbtrachloridb,  Alcohol  and  Water. 

(Curtis  and  Titus.  19x5.) 

Dohol  was  added  from  a  weight  buret  to  mixtures  of  weighed  amounts  of 
and  HiO,  stirred  vigorously  at  I9.75^  until  the  mixture  became  homogeneous. 


Per  cent 

Percent 

Percent 

ecu. 

OHiOH. 

HaO. 

41.94 

43  19 

14.89 

33  07 

47.68 

19-25 

25.46 

50-50 

24.04 

17.00 

51-95 

31.05 

14.02 

51  56 

34.42 

10.  S3 

50-97 

38.50 

■onier  to  determine  the  effect  of  temperature  upon  the  mutual  solubility,  one 
ipoooit  was  added  to  a  known  mixture  of  the  other  two,  and  the  critical 
wy  temperature  determined  by  raising  and  lowering  the  temp,  through  the 
bl  point  several  times.  A  further  amount  of  the  third  component  was  then 
ed  aid  the  critical  solubility  temperature  again  determined. 

.  ca  -     -,  ^.    ecu         -  r>  *•  Icoi  ^\,  CCU      _ 

ara"**-**^    ^^^^^joH^'-^^^'^assa  ""**"•   R*tiog^- 1.0922. 

oat     OitSaL  Pttoent        Crit  SoL      Percent       Crit.  Sol.  Percent       Crit.  SoL 

A  f.  BM).  t\  HjO.  f.  QHiOH.  f. 

25    -1.8  12.47        2.03      6.84      12.7  47.43      44.5 

•^I     +3.6  13.95        23.9  7.16        21.5s  47.83        39.5 

13       10.6  14.45        29.8  7.35        27.2  48.6  30.6' 

M    17  14.85     35.4       7.54     31.3        49.61     19.9 

M     24.5  15.3        39.55      7.84      36.8  50.07       14.6 

IS     3145        15.67      42.75      8.02      39.75        50.50        9.15 
•53     35. 5u)      16.02      45.5        8.28      44.1  51.06        1.6 

^nnlts  show  that  temperature  has  very  little  effect  on  the  mutual  solubility 
V  three  components.    Extensive  series  of  determinations  of  refractive  indices 
<lattities  of  the  mixtures  are  also  given, 
fceong-point  data  for  CCI4+CI  are  given  by  Waentig  and  Mcintosh  (19 16). 

ttm. 

^pns.HiO  dissolve  0.13  gm.  carmine  at  20-25^      (Dehn,  19x7.) 

I     pyridine  "       3-34  gms.       

5o7o  aq.  pyridine       "       2.03     "         "        "      " 

XVACEOL  (CH,),CH.CsH,(CH,)OH. 

WisaBiuTY  OF  Aq.  Alkaline  Solutions  of  Carvacrol  with  Several 
Organic  Compounds  Insoluble  in  Water.    (Sheubie.  1907.) 

'<>5ctj)ortions  of  aq.  KOH  solution  (250  gms.  per  liter)  were  added  the  given 
'^"Bts.oi  the  aq.  insoluble  compound  from  a  buret  and  then  the  carvacroUdrop- 
K  until  lolution  occtured.    Temperature  not  stated. 

CompositioD  of  Homogeneous  Solutions. 

« * 

Aq.  Insol.  Compd.  Carvacrol. 

2  cc.  (=  1.64  gms.)  Octyl(i)  Alcohol  1.8  gms. 

5CC.  (=4.1    gms.)  "  2.6    " 

2  CC.  (=  1.74  gms.)  Toluene  4       " 

3  cc.  (=  2.61  gms.)       "  4.8    " 
2  cc.  (=  1.36  gms.)  Heptane  4.6 


tt 


octyl  alcohol.  i.«..  the  so<aUed  capryl  alcohol.  CHi(CHs)».CH(OH)CHb. 
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CABVOZDOB  CioH4:NOH  d,landi. 

Solubility  in  Aqueous  Alcohol  op  di7.%  »  0.9125  (51.6 

CtHfOH).     (Goldachmidt  aod  Cooper.  1898.) 

The  determinations  were  made  by  the  synthetic  method.  On  account  of  the 
slow  rate  at  which  melted  carvoxime  solidified  on  cooling  below  the  melting  point, 
in  the  tubes  containing  the  synthetic  mixtures,  it  was  possible  to  obtain  resnlta 
which  show  the  solubility  curve  for  liquid  carvoxime,  in  addition  to  the  curves  for  : 
dextro  and  inactive  carvoxime.  The  curves  for  these  latter  intersect  the  carm 
for  liquid  carvoxime  respectively  at  51.7^,  the  m.  pt.  of  dextro,  and  70.5*  the  m-pl. 
of  inactive  carvoxime. 


Cms. 

Gms. 
Solvent,  pel 

r  100  Gms.  Solvent. 

t*  of  Solntioii. 

s 

XtMA  rti^M 

Carvoxime. 

Solid. 

Liquid. ' 

0.0668 

1.0868 

0.0373 

384 

13 -9 

d  Carvoziiiie 

0.1232 

1.0830 

0.0689 

45-8 

31-9 

11 

0.2026 

I. 0218 

0.1202 

So-3 

49-8 

It 

0.4040 

I. 0218 

0.2396 

•  •  • 

79.6 

tt 

0.4128 

0.8130 

0.3077 

•  •  • 

945 

tt 

0.0657 

1.0980 

0.0363 

S4a 

•     •     • 

«  Carvoxime 

O.I2I2 

I.O161 

0.0723 

62.5 

33-7 

€€ 

O.27IS 

I. 0129 

0.1625 

69.25 

61.3 

It 

0.37SS 

1.0384 

0.2192 

•  •  • 

76.6 

« 

0.4496 

0.7768 

0.3409 

•  •  • 

102.9 

U 

Solubility  in 

d  LiMONBNB. 

(Goldschmidt  tad  Cooper,  z 

89&) 

Cms.  Ci«H4:N0H 

Gms.Ci«Hi:NOH 

t*.           per  ICO 

Gms. 

Solid  Phase. 

f. 

per  100  Gms. 

SoUdPhtte. 

d  Limonene. 

d  Limonene. 

24.6 

44 

.6         /  Carvoxime 

48 

198.7 

/( 

-^uvoxime 

30 

59 

.2          / 

49-4 

199.7 

d 

30-3 

63 

.3          d 

SS-i 

32s  I 

I 

38 -4 

104.3          / 

SS-9 

346.6 

d 

39.3 

103 

.1          d 

58.8 

560 

d 

431 

130 

.8          / 

63.2 

1269.3 

d 

Freezine-point  data  are  given  for  mixtures  of  d  and  /  carvoxime  by  Adriani» 
1900  and  by  Beck,  1904. 

CASEIN. 

100  gms.  H2O  dissolve  2.01  gms.  casein  at  20-25^.  (Dcfan.  19174 

100  gms.  pyridine  dissolve  0.09  gm.  casein  at  20-25*.  •• 

100  gms.  aq.  50%  pyridine  dissolve  0.56  gm.  casein  at  20-25®.  • 

Data  for  the  solubility  of  casein  in  aqueous  NaCl  solutions  are  given  by  Ryd 
(191 7).  An  abstract  of  experiments  on  the  solubility  of  casein  in  dilute  adds  is 
given  by  Van  Slyke  and  Winter  (1913).  Results  for  the  solubility  of  casein  in 
aqueous  solutions  of  KOH,  LiOH  and  Ca(0H)2  at  various  temperatures,  are  given 
by  Robertson,  1908. 

CATECHOL  oCeH4(OH),. 

Freezing-point  data  (solubilities,  see  footnote,  p.  i)  are  given  for  mixtures  of 
catechol  and  picric  acid,  catechol  and  a  naphthylamine  and  catechol  and  p  tolui* 
dine  by  Philip  and  Smith,  1905. 

CEPHAELINE  Salts. 

Solubility  in  Water.    (Can  and  Pyman,  1914.) 

Salt.  Formula.  t*. 


per  100  oc  Sat.  Sol 

Cephaeline  Hydrochloride  Cj8H8^4Ni.2HC1.7HjO    17-18  26.5 

acid         "        C»Hrt04N,.5HCl  18    about  50 

**         Hydrobromide CnH4^4N».2HBr.7H|0    17-18  5.4(diiadaftioe*) 
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CERITTM  AGETATI 


AOXTATX,  BUTTBATl,  FOBMATl,  etc. 

Solubility  in  Water. 

(Wolff  — Z.  anorg.  Chem.  4&  xoa,  '05.) 

Gnma  Anhydrous  Salt  per  100  Gms.  Solution  ats 


Fonmut. 


Cc((%H,0,ViJH,0 

Cc(C4H,OJ,.  and  3H,0 

CeCCJIrOJraHtO 

Cc(CHO,), 

CcCQftO JrH,0,  and  jH^O 


11' 


3544 


• .  • 


•  • . 


IS*. 

19.61 
3406 
6.603(20.4®) 

0.398(13°) 

18.99 


76«. 
12.97 
1.984 

3-39 

o-374(7S-3**) 
15-93 


as 

3S-a 
4S  3 

64  S 
85.6 

IT3 


;M0VIUM   HITBATl   (Ceri)  Ce(NO,)4.2NH4NO,. 
Solubility  in  Water. 

(Wolff.) 


Gmc  per  100  Gms. 
Solutkn. 


NH«. 

4  065 

4-«73 
4  489 

4-625 

4-778 
6. 117 


Co. 

151^ 
16.  IC 
16. 6g 
x7.4oCe 

CelV 
18.16  Ce 


(17.40 

Us  03 

(18.16 

{15.79  Ce  IV 
(22.82  Ce 
(16.22  Ce  IV 


Atomic 
Relation. 


Gms.  Ce(NOs)«^NH«NOa 
per  100  Gms. 


NH« 
2.08 
2.06 
2.08 
2.06 

2.39 
2.04 

a. 34 
J. 08 

2-95 


Ce. 


Ce 

CelV 

Ce 

Ce  IV 

Ce 

CelV 


Solution. 

58.49 
61.79 

64.51 
66.84 
69.40 
88.03 


Water. 
140. 9 
161. 7 

174.9 
201.6 

226.8 

735-4 


AMMOVZUM  nT&ATE   (Ore)  Ce(NO,),.2NH4l^O,.4HA 

Solubility  in  Water. 

(Wolff.) 


• 

• 
• 

Got.  per  100  Gms. 
bohition. 

« 

Atomic  Relation. 

Gms.  Ce(N0a)|.9NH«N0ft 
per  100  Gms. 

'  NH«. 

Ce.     ^ 

NH« 

.  Ce. 

Solution. 

Water. 

8 

•75 

4.787 

18 

•56 

1.999 

70.2 

235-5 

-5 

.0 

5  09 

19 

.80 

x-995  : 

74.8 

296.8 

45 

.0 

5-53 

21 

.06 

2.037  • 

80.4 

410.2, 

60 

.0 

6.01 

22 

•77 

2.054  : 

87.2 

681.2 

65 

.06 

6. IX 

23 

.42 

2.022  : 

89.1 

817.4 

OXXriFM   AJiMOinnM   sulphate  Ce,(S04),.(NHJ^04.8H,0. 

Solubility  in  Water. 

(Wolff.) 


35-1 
45^ 


Gi^CSQOsXNHO^SQi 
per  100  Gms. 

Water: 

5   33 
5.18 

4-99 


5.06 

4-93 
4-7^ 


Solid 


.8H,0 


it 


Gms. 
.^       Ce,(S04)s.(NH«),S04 

•  •  per  100  Gms. 

/  «  » 

Solution.    Water. 

45.0  2.91  2.99 

55.25  2.16  2. 21 

75.4  1.46  1.48 

85.2  I. 17  I. 18 


Solid 
Phase. 


Anhydride 


(( 


(< 


« 


CEROmi  CHLOBIDl  24J 

CEBOITS  CHLOBIDl  CeCU. 

100  cc.  anhydrous  hydrazine  dissolve  3  gms.  CeOi,  with  evolution  of  S*^L|\ 
room  temp.  (Wdih  ud  Brodenon,  X^^ 

CEBIUM  CmUTE  2(CeC«HA).7HsO. 

100  gms.  of  aq^  citric  acid  solution  containing  10  gms.  citric  add  per  100 
dissolve  0.3  gm.  CeCCeHfOr)  at  20**.  (HiOinhfu.  ti 

CEBIUM  COBALTICYANIDl  Ce,(CoC«N«)t.9HsO. 

100  gms.  aq.  10%  HCl  ((fu  »  1.05)  dissolve  1.075  S"^  of  the  salt  at  25^ 

(Junes  and  WiDaad,  19^^=^ 

CEBIUM  FLUOBIDE  CeF,. 

Freezing-point  lowering  data  are  given  for  mixtures  of  CeFt  +  KF  by 
and  Baskow,  19 13. 

CEBIUM  GLTCOLATE  Ce(C,H,0«)«. 

One  liter  H2O  dissolves  3.563  gms.  of  the  salt  at  20^  Gantach  and  Gmnkfant,  i9i»f 

CEBIUM  lODATE  Ce(IO,)«. 

Oneliter  sat.  aqueous  solution  contains  1. 456  gms.  Ce(IOi)i,  determined  by  a 
ical  method,  and  1.636  gms.  determined  electrolytically.  (Rimbach  and  Schubert, 

CEBIUM  MALONATE  CeaCCHsO^,  +  6H A 

Solvent.  f.  ^^^^t, 

Aq.  Ammonium  Malonate,  containing  10  gms.  per  100  cc       20  0.2 

Aq.  Malonic  Add,  containing  20  gms.  per  100  cc.  20  0.6 

(Holmbecg.: 

CEBIUM  Magnesium,  etc.,  NITBATE8. 

Solubility  in  Cong.  Aq.  HNOi  (rfj^  =  i .325  =51.59  Gms.  HNd  per  100 cc)  ati( 

(Jantschf  191 2.) 

Cerium  magnesium  nitrate,  i  liter  sat.  solution  contains  58.5  gms.  [Ce(NQi)6]Mgi.24HiC^* 
"      nickel  "  "  "  "        75.3    **  "        Ni.     " 

"      cobalt  '*  "  "  "      103.3    "  "        Co,     " 

"      zinc  "  "  "  "      111.7    "  "        Zn,     " 

"      manganese      "  "  "  "      178.8    "  "        Mn,    " 

CEBIUM  OXALATE  Ces(C,04)>.9H^. 

One  liter  H2O  dissolves  0.00041  gm.  CejCCiOJi  at  25®,  determined  by  the  elec- 
trolytic method.  (Rimbach  and  Schubert,  Vjft^ 

Solubility  of  Cerium  Oxalate  in  Aqueous  Solutions  of  Sulfuric 

Acid  and  of  Oxalic  Acid  at  25®. 

(Hauser  and  Wirth,  1908;  Wirth,  191a.) 

Cone  of    Gms.  ner  100  Gms.       _  ,. ,  Gms.  per  100  Gms.         „  ,. . 

XUus    ,        ^t.,Sol.  SoM  Cone,  of  Aq.  Add.  ,        ^-.Sol.         ^        ^ 

Aad.        CeO>-  Cc(CjO«)i.  CcOj-  Cei(CaOi)^  ' 

O.lwHiSOi  0.0136     0.0215  Ce(Ca0«)a.9H^O.l«(C00H),  0.0020     0.003  2  CeK(CyO0s.9^O 

OS 
1.0 

1.445 

2.39 
2.9 

3.9 


0.0524  0.0828  *•  0.5  '*           0.0083  O.OI31 

O.I  14  0.1802  "  i.o  "          0.0040  0.0063  ** 

0.1764  0.2788  '*  3.2  "  (sat.)       0.0019  0.0030  " 

0.3083  0.4871  "  0.05  "  +.os»H,S04 0.0030  0.0047  •• 

0.4724  0.7467  "  0.05  "  -I-.5  **  0.0025  0.0039  ** 

0.6300  0.9957  "  0.25  *•  -I-.25  *'   0.0046  0.0073  " 

4.32  •*   0.7502  1. 1860  "  0.50  "  -I-.05  "  0.0105  0.0166   .   •« 

5.3   "   0.9019  1.4250  "  0.50  *'  -I-.50  **  o.ooio  0.0016  •• 

CERIUM   Dimethyl  PHOSPHATE   Ce2[(CH3),P04]e.H,0. 

100  gms.  HiO  dissolve  79.6  gms.  Ce2[(CH3)2P04]«  at  25®  and  about  65  gms.  at 
95^  (Morgan  and  James,  19x44 


J>43 

dBIUM  SlUNATE 

tiDM  nLSNATE  CeiCSeOOi-iiHA 

Solubility  in  Watbr.    (Gnsokni.  1908.)] 

GOM. 

1^.    C%(S«Oi)«  PS 

Solid  Phue.                  t*. 

urns. 

P^^',                   Solid  PhM.. 

HaO. 

39  55 

C€^(Se04)t.i2H|0     60 

13 .68      Cek(Se04)i.8H^ 

.6    37.0 

60.8 

13  " 

.6    36.9 

Cc^(Se04)».iiH,0     78.2 

5  53            ,      " 

33.84 

80. s 

4.56      Ce»(SeO0».7HiO 

-^    33" 

91 

2 .02 

-2    331S 

Cc^(Se04)t.ioH,0     95.4 

1.536    Ce»(Se04),.4lW) 

32.16 

98 

1. 78s         ;; 

.9    31  89 

"                       ICX> 

2513 

HUM  SULFATE  CeiCSOO.. 

SOLUBIUTT  OF  THB  SBVBRAL  HtDRATBS  IN  WaTBR. 
oppd.  1904;  the  ptcviout  detcnninatioiis  1^  Muthnun  tnd  RoUg,  1898,  and  by  Wjnonbofl,  190c, 
iRVB  hf  Hi'^fffjf^  to  be  iiMfnintf  ) 


CciCSQJi 

per  100 

Gms. 


Mob. 
HaO. 


Cms.  Mols 

^P?^  CcCSOOtper 
PW  «<»      ,00  Mols. 


SoBd  Pliase. 


14.20 

8  14.91 
2  15.04 

17  35 
10. 61 

8  863 

6.686 

4.910 

4  46s 

3  73 

3  47 

15  9S 

9 -95 


6 
6 


0.525 

0.555 
0.561 

0665 

0376 

0308 

0227 

0.164 

0.148 

0.123 

0114 
0.605 

0.350 


Cea(SO0t.i9H^ 


CtdSO^jffH^ 


Cea(SO.)t.8HsO 


20.5 

40 

60 

45 
60 

80 

100. 5 

35 
40 

50 

65 
82 

100.5 


Cms. 
Solutioo. 

8.69 

5-613 

3  88 
8. 116 

3  145 
1. 19 

0.46 

7.8 

571 

3  31 
1.85 

098 

0.42 


HsO. 

0.302 

0188 

0.129 

0.280 

0103 

00382 

00149 

027 

0.19 

Oil 

006 

0032 

0.014 


Cei(SO«),.SH«0 


Obi(SQ0i.5H«O 


Cei(SOJs.4HaO 


SOLCBILITT  OF  CbRIUM  SuLFATB  IN  AqUBOUS  SOLUTIONS  OF  AlKALI 

Sulfates.    (Barrc.  1910.) 

In  aq.  sols,  of 
NatS04  at  19*. 

Cms.  per  100  Gms.  HiO. 


In  aq.  sols,  of 
KsS04  at  I6^ 

per  100  Gmft.  H/>. 


In  aq.  sols,  of 
(NHO^*  at  i6*. 

Gms.  per  100  Gma.  H>0. 

NuSOi.  Cei(SO«)a.  (NH4)iSO..      Cei(SO.)». 

o  9.648  o  10.747 
0.328  0.637  3  464  1.026 
0.684   0.259       9  323   0.782 

1. 091  0.0937  19.240  0.748 
1.392    0.0570       29552    0.701 

1.699  0.0303  45 -616  0.497 

2.640  0.0120  55  083  0.194 

3.589  0.0065  63.920  0.090 

5.660  0.0046  72.838  0.035 

7.710  0.0037 

le  foOofwing  double  salts  were  found.  Cc(S04)s.K2S04.2HsO,  2Ces(S04)t. 
Oi^HA  C>,(S04)i.5K,S04.  Ce,(S04)i.Na,S04.2H,0,  Ce,(S04)i(NH4)iS04. 
>  and  Ce»(SO«)>.5(NH4)iSO«. 


178 
510 
726 
290 


CeiCSOO*. 
10.747 

0.956 

0.432 
0.250 
0.042 

6.949  (at  33'') 


CIBIUM  SULFATE 
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Solubility  of  Cerium  Sulfate  in  Aq.  Solutions  of  Sulfuric  Acid  at  25T 

(Wirth,  19x2.) 

Cms.  per  loo  Gms.  Normality 

Sol.  &>l»rt  of  Aq. 

HiSOi. 


Normality 
of  Aq. 
HiSOi. 


Sf. 


Solid 
Phase. 


Cms.  per  xoo  Gms. 


S 


Sol. 


CeOi    «  Ce«(S04)». 
0.0  4.604      7.60      Cei(S0J,.8H^      4.32 

o.i        4.615     7.618  "  6.68s 

I.I        3.64      6  «  9.68 

2.16      3.04      5.018  ••  15.15 

CEBIUM  SULFONATES. 

Solubility  in  Water. 


CeOi    -  CeKSOOs. 


2 

0.9II5 

0.4439 
0.145 


3  301 

I  505 
0.733 

0.239 


Ce^CSOdpMBfi 


(Holmbetg,  1907;  Katz  and  James,  X9Z3.) 


Name. 


Cerium  m  Nitrobenzene  Sulfonate 


Formula. 


f. 


dnmSSBt 
perxoo 

589 


Ce[CeH4(N(WSOil,.6HjO  15 

Cerium  Bromonitrobenzene  Sulfonate  Ce[C6HsBr(NOi)SQii^.2]t.8HtO  35 

CERIUM  TARTRATE  Ce2(C4H40«),.4iH20,  also  6H,0. 
Solubility  in  Water  (Rimbach  and  Shubert,  1909,  by  electrolytic  method) 


AND  in  Aq.  Solutions.    (Hoimberg,  1907.) 

Gms.    An- 
SolvenL 


f. 

25 
20 

20 

20 

20 


hydrous  Salt 

per  xoo  Gms. 

Sat.  SoL 

0.005 

0.7 

2 

0.4 

0.2 


Solid 


Ce.(CAQi)»4ia^ 


Water 

Aq.  Am.  Tartrate,  10  Gms.  per  100  cc. 
Aq.  Am.  Tartrate,  20  Gms.  per  100  cc. 
Aq.  Tartaric  Acid,  20  Gms.  per  100  cc. 
Aq.  Tartaric  Add,  40  Gms.  per  100  cc. 

CERIUM  TUNGSTATE  Ce,(W04),. 

Freezing-point  lowering  data  for  mixtures  of  Ccf  (WOi)i  and  PbWOi  are 
by  Zambonmi,  1913. 

CETYL  ALCOHOL  Ci«H»OH. 

100  gms.  methyl  alcohol  dissolve    96.9  gms.  CicHsOH  at  23.9* 
'^        ethyl  "  "        102.2     "  "  "     " 


(Tlmoieiew.i 


<t 


«< 


propyl 
CHLORAL  HYDRATE 


<* 


i« 


410 
405 


It 


« 


i( 


«i 


II 


II 


37 
39 


CCU.CHO.H,0. 
Solubility  in  Water,  Ethyl  Alcohol,  Chloroform,  and  in  Toluene. 

(Speyers,  1902.) 

Calculated  from  the  original  results,  which  are  given  in  terms  of  gram  mdecuks 
of  chloral  hydrate  per  100  gram  mols.  of  solvent. 


!•        j^ 

In  Water. 

In  Alcohol. 
W.              S.  * 

In  Chloroform. 
W.                S. 

&i  To! 
W. ^ 

neoe. 

■>           ^" 

W. 

Si 

sl 

0    I 

•433 

189.7 

I. II 

"33 

I    530 

3-7 

0.898 

3-2 

S    I 

■460 

233-0 

1. 16 

130.0 

1-515 

4.0 

0.900 

4-0 

10    I 

•485 

275.0 

I    23 

140.0 

1. 510 

50 

0.910 

7.0 

15    I 

•510 

330.0 

1.30 

160.0 

1-505 

9.0 

0-915 

IZ.O 

20    I 

•535 

3S30 

1.36 

185.0 

1. 510 

190 

0.94 

21.0 

as     I 

•555 

433  0 

1.42 

215.0 

1.520 

34  0 

0.97 

36.0 

30    I 

•580 

480.0 

1.49 

245  0 

1.540 

56.0 

1.02 

56.0 

35     I 

•59 

516.0 

1-55 

280.0 

1-570 

80.0 

113 

80.0 

40    I 

.60s 

... 

1.60 

320.0 

1 590 

IIO.O 

1.40 

zzo.o 

45     I 

.620 

... 

... 

... 

•    •    • 

... 

.  •  • 

•  •  • 

W  -*  wt.  of  X  cc.  saturated  solution,  S  ->  Gms.  C,HClfHsO  per  loc 
grams  solvent. 
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CHLORAL  HYDRATE 


Solubility  in  Several  Solvents. 


r. 

9^  Aq.  Pyikfine  20-25 
rndbe  20-25 

■ban  Disulfide     ocd.  t. 
IfOBRH  onl.  t. 


Cms.  CCUCOH.H1O 
per  xoo  Cms.  Solvent. 

374        CDehn.  19x7) 

80.9 

1.47  (Squires.) 

200 


Solvent.  t*. 

Ether         ord.  t. 
Oiltur-    (cold 
pentine  (  hot 
Olive  OU    ord.  t. 


Cms.  CClsCOH.HiO 
100  Cms.  Solvent. 

200  (Squires.) 

10 

20 
100 


u 


u 


M 


Freeimg-poiiit  data  (aolubility,  see  footnote,  p.  i)  are  given  for  mixtures  of 
dttonl  and  water  by  van  Rossem  (IQ08) ;  for  mixtures  of  chloral  and  eth^l  alcohol 
Vy  Leopold  (1909);  for  mixtures  of  chloral  hydrate  and  menthol  by  Pawlewski 
V^)  and  for  mixtures  of  chloral  hydrate  and  salol  by  Bellucci  (1912,  191 3). 

DisTUBunoN  OF  Chloral  Hydrate  Between  Water  and  Organic 

Solvents. 

Cone,  in  GbO 


Witer  and  Ether 
Witerand  Benzene 
Water  and  OUveOa 


t      Dist.Coef. 

o 


u 


u 


M 


« 


<l 


i( 


If 


Toluene 


0-30 

•  •  • 

ord. 

3 
0-20* 


Cone 
O 


4 

4 
16 

58-74 


in  Org.  Solvent. 


Authority. 


23s 

• 

9 
3 

7 
S 


(Hantzsch  and  Vagt.  zgoi^ 
(Bubanovic,  1913.) 
(Baum,  1899.) 
(M^er.  1901;  1909.) 
(Meyer,  1901.) 
(Hantzsch  and  Vagt,  1901.) 


CnmUL  FOBMAMIDl  CCk.CH(OH).NH.CHO. 

100 gms.  HiO  dtssdve  5.3  gms.  CCUCH(OH).NHCHO  at  25^ 
>«P«.95%  alcohol  dissolve  77  gms.^Cl,CH{OH).NHCHO  at  25^ 

outtin  a.. 


(U.  s.  p.) 


Solubility  in  Water. 

(Winkler,  19x2;  Roozeboom,  1884. 1885. 1888.) 


r. 

0 

3 
6 

9 

9.6 
12 

10 
15 

30 
JO 

40 

so 
60 

70 

&> 

90 
100 


0'. 

4.610 

3-947 
3-4II 
3  031 
2.980 
2.778 

3  09s 
2  63s 

2.260 

1.98s 
1.769 

1. 414 
1.204 
1.006 
0.848 
0.672 
0.380 
c 


1.46 

1. 25 

1.08 

0.96 

0.94 
0.88 

0.980 

0.835 

0.716 
0.630 
0.562 

0.451 

0.386 

0.324 
0.274 

0.219 

0.125 

o 


f. 

-0.24 
o 

2 

4 
6 

r8 

9 
20 

28.7 


Gms.  CI 
zoo  Gms. 


:ii>er 


Solid  Phase. 

0.492  Ice+C1.8aq. 

o .  507-0 .  560    C1.8  aq. 

D.644 

0.732 

0.823 

0.917 

0.965-0.908 

1.85 

3.69  "  +  2  layers 


^  "  vol.  of  Q^reduced  to  o*  and  760  mm.)  absorbed  by  i  vol.  H3O  at  total  pres- 
iv^eof  760  mm. 

£«  ^^"M.  CI  per  100  gms.  HtO  at  a  total  pressure  of  760  mm. 

jV  coefficient  of  solubility  of  chlorine  at  15**,  determined  by  an  aspiration 
edbod,  is  given  as  ^1.7  for  carbon  tetrachloride,  39.6  for  acetic  anhydride,  36.7 
r  091^%  acetic  acid,  25.1  for  90  vol.  %  acetic  acid,  16.43  ^^r  75  vol.  %  acetic 
id  aad  1343  for  65  voL  %  acetic  acid.  Gooes.  19".) 
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S(X.UBiLmr  IN  Water.- 

(Goodwin,  1883.) 

The  saturated  aqueous  solution  of  the  chlorine  was  cooled  until  chlorine  hydral 
separated;  the  temperature  was  then  gradually  raised  and  portions  withdrawn  k 
analysis  at  intervals.  The  chlorine  was  determined  by  iodometric  titration  an 
the  results  calculated  to  volume  of  chlorine  dissolved  by  unit  volume  of  solven 
at  the  given  temijerature  and  76c  mm.  pressure.  Slightly  different  results  wer 
obtained  for  solutions  in  contact  with  much,  little,  or  no  chlorine  hydrate.  Th 
following  results  are  taken  from  an  average  cturve: 


r. 

SolubUity 

r. 

Solubility 

f. 

SohiUilr 

Coefficient.  . 

Coefficient. 

2-5 

1.76 

II 

3 

25 

2.06 

5 

2 

12. s 

2-7S 

30 

1.8 

7.5 

2.2s 

IS 

a. 6 

40 

I -35 

10 

2.7 

20 

2-3 

so 

I 

Solubility  of  Chlorine  in  Aqueous  Solutions  op  Hydrochloric 

Acid  and  of  Potassium  Chloride. 

(Goodwin.) 


Coefficient  of  Solubility  in: 

__^  Results  at  2] 

[^.    (Melkir.zsoc 

**•   '      HQ.                 HCl 

HCl 

KCl 

Gms.Haper 

SolubiUtTofa 

(1.046  Sp.  Gr.).  (1.08  Sp.  Gr.).  (x. 

za5Sp.Gr.).(ao 

)g. per  zoo 

cc)       zooocc    (0ttwaki/.teep.ii7^ 

0          4.1                6.4 

7-3 

i-S 

0. 

2.2799 

5         S-i             5-2 

6.7 

2 

3  134 

1.6698 

10       4.1           45 

6.1 

2.2 

9.402 

1-5013 

IS        3S           3-9 

S-5 

1.6 

12.540 

I . 5292 

20        3               3-4 

4-7 

1.2 

31    340 

1-8033 

25        2.S           3 

4 

I 

125.360 

2.4473 

30        2               2.4 

•     •     • 

0.9 

219.380 

3-I312 

40        1.25          1.6 

•     •      • 

•    •    • 

313-401 

3.8224 

Goodwin  also  gives  results  for  solutions  of  NaCl,  CaClj,  MgCli,  SrClt,  FeiO 
CoCls,  NiCls,  MnCU,  CdCls,  LiCl,  and  in  mixtures  of  some  of  these,  but  the  coi 
centrations  of  the  salt  solutions  are  not  stated. 


Solubility  of  Chlorine  in  Aqueous  Solutions  of  Sodium  Chloride. 

(Kumpf,  z88a;  Kohn  and  O'Brien,  1898.) 


f. 

(Efficient  of  Solubility  in: 

9.97%  NaCl. 

16.01%  NaCl. 

19.66%  NaCL 

26.39%  Na(3. 

0 

2.3 

1.9 

1-7 

0.5 

5 

2 

1.6 

1.4 

0.44 

10 

1.7 

1-3 

1.15 

0.4 

15 

1.4 

1.06 

0.9s 

0.36 

20 

1.2 

0.9 

0.8 

0.34 

25 

0.94 

0.7s 

0.65 

0-3 

SO 

•    •    » 

•  •  • 

• .  • 

0.2 

80 

•    •    • 

•  •  • 

•    a    • 

0.05 

100  cc.  of  6.2  per  cent  CaClj  solution  dissolve  0.245  fi^-  CI  at  12*. 
100  cc.  of  6.2  per  cent  MgCl2  solution  dissolve  0.233  gm.  Cl  at  12*. 
100  cc.  of  6.2  per  cent  MnCU  solution  dissolve  0.200  gm.  Cl  at  12®. 
For  coefficient  of  solubility  see  p.  227. 
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Freezing-point  data  (solubility,  see  footnote,  p.  i)  are  given  for  the  following 
containing  chlorine. 

(Waentig  axMl  Mcintosh,  19x6.) 

<l  M 

W  M 


Chlorine  +  Chloroform 

"  +  Ethyl  Alcohol 

"  +  Methyl  Alcohol 

**  +  Ethyl  Acetate 

"  +  Methyl  AceUte 

"  +  Ether 

**  +  Hydrochloric  Add 

**  +  Iodine 

-  +  Sulfur 

**  +  Sulfur  Dioxide 


(Waentic  uid  Mclntoah,  19x6;  Maaas  and  Mcintosh,  x9xa.) 
(Waentig  and  Mclntoah,  19x6.) 


•( 


(Maaas  and  Mcintosh,  X9xa.) 
(Sturtenbecker.  x888,  X889.) 
(Ruff  and  Fbcher,  1903.) 
(Smhs  and  Mooy,  X910;  Van  der  Goot,  X9X3.) 
"       +  Sulfuryl  Chloride  (SOiOs)  (Van  der  Goot,  X9X3.) 

"     +       "  "        +  Sulfur  Dioxide 

"      +  Stannic  Chloride  (Waentig  and  Mcintosh,  19x6.) 

"      +  Toluene  (Waentig  and  Mcintosh,  x9x6;  Maass  and  Mcintosh,  1913.) 

"      +  Nitrosyl  Chloride  (NOCl)  (Boubnoff  and  Guye,  X9XX.) 

.DiSTUBunoN  OP  Chlorine  Between  CCU  and  Gaseous  Phase  and 

Between  CCU  and  Water. 

(JakowLin,  X899.) 
Results  for  dist.  between  CCU  and  H3O. 


Kanhi  for  ecu + 
GtteouB  Phase. 


1st  Series. 
MiUimols  per  Liter. 


2nd  Series. 

MiUimols  per  Lifer. 


H^Uyer. 


CO. 


O.IIO9 
0.2666 

0.5365 
O.S800 


8.908 
22.46 

44.14 
75.09 


Total 

a 

58.21 

38.36 
23.08 
10.10 


Unhydro- 
lizedCl. 

39.67 
22.97 

II. 12 

2.707 


ecu. 

Layer. 

803.3 
464.6 

222.5 
52.93 


HtO  Layer. 
TotH 


CI. 

61.73 
42.62 

28.98 

21.70 


Unhy- 
drolized  CL 

42.55 
26.36 

15-24 
9.94 


ecu. 

Layer. 
864.2 
335.1 

3". 3 
202.7 


OiU  for  the  effect  of  HCl  upon  the  distribution  between  HaO  and  CCU  are 
abo  given. 

cm/mm  Dioxmi  ciOt.8H,o  ±  ih,o. 

Solubility  in  Water. 

(Bray,  1905-06.) 


f*       Gim.  ClOi 
per  Liter. 

--0. 79  Ealec  26.98 

0  27.59 

1  29.48 
5.7              42.10 

to  60.05 


Solid  Phase. 
CKV8IV>+Ioe 


u 


r. 

15.3 
10.7t1.pt. 

14 
10.7 

I 


Solid  Phase. 


Cms.  aOi 
per  Liter. 

87.04    a0^.8H^±xH|0 
107.9         "  +  liquid  CnOk 
morethan >  107 . 9     liquid  CiOg 

116. 7 
morethan  >  108. 6  " 


The  exact  composition  of  the  hydrate  could  not  be  determined  on  account  of 

Ipulative  diroculties. 
Data  for  the  distribution  of  ClOs  between  HsO  and  CCI4  at  o^  and  25^  are  given, 
results  showing  the  effect  of  HtSOi,  KClOi  and  of  KCl  on  this  distribu- 


GHLOBm  MOHOXmi  cw. 

100  volumes  of  water  at  0°  absorb  200  volumes  of  C1|0  gas. 

GBLOBIIII  TRIOXmi  Cl,Oi. 

Solubility  in  Water  at  Approx.  760  mm.  Pressure. 

(Brandan,  1869.) 
!•.  8.5*.  14*.  ax*. 

Cms.  Cl/X per  100  gms.  H|0       4.765        5.012        5.445 


93*. 
5.651 


Gorxarolli  and  Thumbalk,  1881,  say  that  CliOt  does  not  exist,  and  above 
are  for  mixtures  of  Cl^  and  CI. 
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CHLOBOFOBM  CHCU. 

Solubility  in  Water. 

(Chanod  and  Pannentier,  x88s:  Rex,  X906.) 

^  Gns.  CHCIa  per  Density  of  ^  Gns.  CHCli  Mr 

*'  Liter  of  Solution.  Solutions.  "'  xoo  Gobs.  &0  (Ko^. 

o                9.87  1.00378 

3.2       8.90  ...  O  X.063 

17.4       7.12  1.00284  10  0.895 

39.4       7.05  1.00280  20  0.822 

41.6       7.12  1.00284  30  0.776 

54  9      7  75  1.00309 

100  cc.  H|0  dissolve  0.42  cc.  CHCU  at  22**;  Vol.  of  sol.  »  100.39  oc,  Sp.  Gr.  >■ 
1.0002. 

100  cc.  CHCls  dissolve  0.152  cc.  HtO  at  22°;  Vol.  of  sol.  «  99.62  cc,  Sp.  Gr.  • 
1.4831-  (Hn.xMJ 

Solubility  of  Chloroform  in  Aqueous  Ethyl  Alcohol,  Mbtbtl 
Alcohol,  and  Acetone  Mixtures  at  20^. 

(Bancroft,  1895.) 

In  Ethyl  Alcohol.  In  Methyl  Alcohol.  In  Acetone. 

Per  5  cc.  CsHtOH.  Per  5  cc.  CHiOH.  Per  5  oc.  (CH^iOO 


cc.  HiO. 

cc  CHCU. 

10 

0.20 

8 

0.3 

6 

O.51S 

4 

113 

2 

2   51 

I  ' 

4.60 

0.91 

5 

0.76 

6 

0.5s 

8 

0.425 

10 

0.20 

20 

0.125 

30.24 

GC.H1O. 

CC.  CHCU. 

10 

O.IO 

5 

0.48 

4 

0.8 

2 

4 

1.49 

7 

1.3s 

8 

1. 12 

10 

CC  H^.         oc.  CHCk 
5  0.x6 

4  0.33 

3  0.33 

2  0.55 

I  0.9SS 

0.79  1. 13 

0.505  I.fe 

0.30  3.50 

0.21  3.50 

0.19  4 

o.x6  5 

0.12  10 

Data  for  the  system  chloroform,  ethyl  ether  and  water  are  given  by  Jftttntfi 
1901. 

Experiments  by  Schachner  (19 10)  show  that  various  fats  (olive  oil,  sheep  IB^ 
goose  fat)  in  an  atmosphere  containing  0.55%  CHCU  vapor,  dissolve  o,^H>^ 
per  cent  CHCU  at  38.$  . 

Data  for  the  properties  of  solutions  of  CHCls  in  water,  saline  solution,  aerilA 
hemoglobin,  etc.,  in  their  relation  to  anesthesia  are  given  by  Moore  and  Roi** 
(1904)  and  Waller  (1904-05). 

Freezing-point  lowering  data  (solubility,  see  footnote,  p.  i)  are  given  for  tl* 
following  mixtures  of  chloroform  and  other  compounds. 

Mixture.  Authority. 

Chloroform  -f-  Hydrobromic  Acid  (Maaas  and  Mdntoah,  ift^ 

"  4- Hydrochloric  Acid  (Baume  and  Baromfci.  i9>^ 

+  Methyl  Alcohol 
**  4-  Methyl  Ether  (Baume.  1914.  i909-) 

p  nitrophenyl  chloroform  -f-  m  nitrophenyl  chloroform  (HoUeman,  19x40 

CHOLESTEROL  Q.HaOH.H,0. 

100  gms.  HjO  dissolve   0.26  gm.  cholesterol  at  20-25'.  (DetatXirT-^ 

pyridine  "       68.10  gms. 

50%  aq.  pyridine        "  1. 10 *        "  -        , 

100  cc.  H^  dissolve  0.0006  gm.  cholesterol-di^tonide  at  b.  pt.  (Mudkr.  tfrt-* 
100  cc.  ether  dissolve  0.0007  gm.  cholesterol-digitonide  at  room  temp.        * 


Freezine-point  lowering  data  (solubility,  see  footnote,  p.  i)  are  given  for 
tures  of  cholesterol  acetate  and  phytosterol  a  and  0  by  Jaeger,  1907.  Dat»  *0 
mixtures  of  cholesterol  and  oleic  acidl,  cholesterol  and  palmitic  acid  and  datokif^^^ 
and  stearic  acid  are  given  by  Partington,  19 11. 


(Hofmann 

and 

Hdbold. 

19") 
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.mr  OF  Stearic  Acid  Ester  of  Cholesterol  in  Oils  at  37®  and 

Vice  Versa.    (Fiiehnc,  1907.) 

terminations  were  made  by  adding  small  weighed  amounts  of  the  ester 
at  60**  and  cooling  to  36-37**  while  stirring  continually.  The  additions 
:cr  were  repeated  until  a  clouding  just  appeared  at  36-37*.  In  the  case  of 
»ility  of  the  oils  in  cholesterol,  the  composition  of  the  sat.  solution  was 
1  by  means  of  the  specific  gravity  and  tne  melting  point. 

^       -.  ^  Gms.  Oil  or  Add  per  TOO 

ol^tnL  V  of      ^°^  "^  e  1  .  Gms.  Sat.  Solution  in 

a~^-    cS.'Sl.  ^^"^  Bstcr,T>et.br: 

Sp.  Gr.         M.  pt. 

il  37.6  3.3s  Olive  Oil  25.5  33.8 

OQ  37.6  0.26  Oleic  Add  37  40 

jad  37.5  4. II  Castor  Oil  5  1.85 

(Oil)  Add      37  0.33  Ricinic  Add  20  16 

>  Ridnic  Add  36 . 2  0.85  Pseudo  Ricinic  Acid  10  12 

lie  (Oil)  Add  36.5  0.87  CrotonicAdd  (5)  $ 

[HI  PBRCHLORATE  and  its  Nitric  Ether. 

mfcH/) dissolve  about  290 gms.  (CH,),N(C104)CH,CH,.0Hat  15' 
PM.  H/)  dissolve  0.62  gm.  (CH,),N(C104)CH,.CH,.ONO,  at  15* 
pns.  H|0  dissolve  0.82  gm.  "  at  20° 

mUM  ALUM8. 

Solubility  of  Chromium  Alums  in  Water  at  25'.    (Locke.  1901.) 

Per  100  cc.  Water. 

Ahm.  Formula.  Grams         GraiM  Gram' 

Anhydrous.  Hydrated.        Mols. 

hmi  Chromium  Alum  KsCr2(S04)4.24HsO  12.51  24.39  0.0441 
iom  Chromium  Alum    Te2Cr2(S04)4.24H20  10.41     16.38    0.0212 

KIUM  CHLORIDES  CrCl|.6H,0. 

LITY  OF  THE  GrEEN  AND  THE  ViOLET  MODIFICATIONS  IN  WaTER  AT  25*. 

(Olie  Jr..  1906.) 

solubility  of  hydrated  chromium  chloride  depends  upon  the  inner  com- 
I  of  the  solution,  that  is,  the  relative  amounts  of  the  ereen  and  the  violet 
ition  of  the  salt  present  in  the  saturated  solution.  These  are  determined 
ipitating  with  silver  nitrate.  A  freshly  prepared  solution  of  the  green 
fields  only  one-third  of  its  chlorine  in  the  cold,  hence  the  composition  of 
Itfication,  according  to  Werner,  is  represented  by  the  formula  [Cr(HtO)4Cls] 
>.  The  violet  chloride  is  considered  to  have  the  comi>osition,  [Cr(HiO)6lCli. 
Dtnation  of  the  amount  of  each  present  involves  precipitating  one  portion  of 
tioo  at  o^  with  silver  nitrate  and  another  portion  (for  total  CI)  at  the  boiling 
Experiments  were  first  made  with  aqueous  solutions  of  different  percentage 
tioo  of  the  two  modifications.  These  were  agitated  at  25**  and  analyzed  at 
)  until  equilibrium  was  reached.  The  time  for  equilibrium  varied  from  18 
tys  according  to  the  concentrations  present.  The  effect  of  temperature 
le  presence  01  HCl  on  the  transition  of  the  green  chloride  was  also  studied. 
quuibrium  in  saturated  solutions  at  25^  was  determined  by  rubbing  the 
1  chromium  chloride  with  a  little  water  previously  cooled  to  o**  to  a  thin 
This  was  then  agitated  at  25**  and  portions  removed  at  successive  inter- 
dme  and  analy^d.  The  results  snow  the  total  chloride  and  per  cent 
as  the  green  modification. 

ms.  Green  Salt  25  Gms.  Violet  Salt       25  Gms.  Violet  Salt  +  locc. 

10  Gms.  HiO.  +  10  Gms.  HjG.       of  35%  Sol.  of  the  Green  Salt. 

Goa^  CfCk    Per  cent     Time  of    Gms.  CrCU  Per  cent       Time  of    Gms.  CrCli  Per  cent 

pcriooGoa.   of  Green      Aidt»-    per  100  Gms.  of  Green        Ajdta-    per  100  Gms.  of  Green 

Sit.  SoL  Salt.  tion.         Sat.  Sol.        Salt.  tion.         Sat.  Sol.        Salt. 

58.36        917       Ihr.  61.99         1.53       ijhr.        65.49       15.95 

63.27        75-2      I  day        63.88        8.46      2  days      70.47       26.81 

68.50        62.36    4    days     70.68      30  89      5     "         76.38      39.34 

*  W.95        57-22     7      "        72.11      37.28      8     "         73.26      34.20 

*  68.58        57.38     26    "        70.62       51.54       12    "         71.14      58.60 
later  paper  Olie  Jr.  (1907)  gives  additional  results  at  29**,  32°  and  35^ 
caal^dr.  hydrazine  dissolve  13  gms.  CrCUat  room  temp.  (Welsh  &  Broclmon,'z5.) 
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CHROBdUM  TBIOZmi  CrOt. 

Solubility  in  Water. 

(BOdmer,  and  Prins,  xgia-xj;  Kremann,  Daimer  and  Benneach,  191 1;  Koppd  and  Bhtmoi 

and  Mylius  and  Funk,  1900.) 


*••  --yr^-r^ 

Gms.  CrOk 

Solid 

'Gflia.CiQi 

f. 

per  100  Gms. 
Sat.  Sol. 

owuu 

Phase. 

f.                 1 

per  100  Cms. 
Sat.  Sol. 

—   0.9          3.6         Ice 

-  43. 

5  49.1 

Ice 

SO 

64.  ss 

—    1.9          7.8 

-  60 

53  3 

•< 

6S 

64.83 

-  3.7       "5 

-155 

60.5 

"+CiO^ 

82 

66 

-r-     4.8            14.  I 

—  20 

61.7 

OOk 

90 

68.5 

—  10.95        24.9 

0 

62.24 

M 

100 

67.4 

—  II. 7       25.2         " 

+  18 

62.4s 

44 

"5 

68.4 

-18.75    33. 5 

24. 

8  62.88 

44 

122 

70.7 

—25.25    39.2 

40 

63  50 

193-196 

100        [de 

I>ensity  of  solution  sat.  at  i8*  «  1.705. 

100  cc.  anhydrous  hydrazine  dissolve  i  gm.  CrOi  with  evolution  of  1 
production  of  a  black  precipitate  at  room  temp.  (Webh  and  Bnden 

CHBOBOUM  DOUBLE  SALTS. 

Solubility  in  Water. 

(Jdrgensen,  1879,  1884,  1890;  Struve.  1899.) 
Name  of  Salt.  Formula.  t*. 

Chlorotetraamine  Chromium  Chlo- 
ride CrCl(NH3)4(OH,)Cl,  15 
Chloropurpureo  Chromium  Chloride  CrCl(NHi)6Clj  16 
Luteo  Chromium  Nitrate                    Cr(NHi)«(NOs)»  ? 
Chloropurpureo  Chromium  Nitrate    CrCl(NTHi)6(N0s)i                 17.5 
Chromic  Potassium  Molybdate          3KjO.CrjOj.i2MoQB.2oHjO  17 

CHROMIUM  SULFATES   (ous  and  ic). 

Solubility  in  Water. 

S^^  Cms.  pg^ioo  Cms.  SoUd  Phase.  Authorit 

Chromous  12.35  (at  0°)  CrS04.7HjO  (Mois>an.i 

Chromic  120       (at?**)  Crj(S04)i.i8HjO       (Etaid.  187 

CHROMIUM  TmOCYANATE  Cr(CNS)i. 

Data  for  the  distribution  of  Cr(CNS)i  between  water  and  ether  at  0* 
given  by  Hantzsch  and  Vagt,  1901. 

CHRYSAROBIN  CkHmOt. 

Solubility  in  Several  Solvents. 

(U.  s.  p.) 


Qi^iv^nfr 

ums.  per  100  urns.  Solvent  at: 

Solvent. 

Chloroform 

Ether 

Amyl  Alcohol 

Carbon  Disulfide 

Gms-pe 

Water 

Alcohol 

Benzene 

25'.                         8o*. 
0.021              0.046 

0.324             0.363  (60°) 

4 

Solvei 

s. 

0. 

3. 

0. 

CHRYSENE  C»H». 

Solubility  in  Toluene  and  in  Abs.  Alcohol. 

(v.  Becchi.) 

100  gms.  toluene  dissolve  0.24  gm.  CwHu  at  18®,  and  5.39  gms.  at  loc 
100  gms.  abs.  alcohol  dissolve  0.097  gm.  CuHu  at  i6^  and  0.170  gm.  a 
point. 


(Encalyptole)  C„H„0. 

bilit 

and  p  cresol,  0,  m  and  p  nitrophenol, 
■A,  h>^roquinone,  ^uaiacol,  0,  m  and  p 
phenyl  saJicykte,  naphthalene  and  thymol. 
eOCHOHA  UJUZ.0ID8. 


n  at  the  Alkilsid  per  ic 


Slim.  Quiniae 

OnrhmuK   Cinchoaidioc  CHHtiNiOt.  Quinutioc 

L»I1b.V,0.   CuHaN/>.  , ' ,        CbHuN.O,. 

Hrdntc.    Anhjrclndc. 

Blitt  o-io  o.an  1.619  0.876  0.776 

&lw sat  with  H,0  0-133  0.533  5.618  2.794  1.639 

^OsaL  with  Ether  o.oas  00306  0.0667  0-0847  0031 

*"""'  00545  0099  0-3054  1700  3-451 

Oilwrfonn  0.6979  9301  vx>+  100+  100+ 

tetic  Ether  00719  0-3003  4-65  3  469  1-761 

fttnileum  Ether  00335  0.0475  0-0103  o-oaii  0-0341 

(ybaaTetiaCh](Mideo-036i  0-050S  0-303  0.539  0-565 

*'»tff  0.0339  00355     0574    0-0506     0.03O3 

Ghctrine  (15 .$°)         0-50  o-sp 

Sa.iniUTT  or  CntCBONiNS  and  Cinchontoins  im  Sbvekal  Sm-vkkts. 

Cmi.  Alkaloid  pn  lao 

"""  ""'  AuOioritjt. 

?«, 

>^'<r,k 

J*l:% CitM)H+ 10%  Am. 


(Schoht,  igi>;  Deha,  i; 


hlifa  to  H  ,,,-  

!-";  Sn.  Pi-ridine  JO-IS            ■  ■  ■  10  (DsliB.  iL  .  . 

^VU~iH>OH  (^-0.831}  30  0.86  ...  (Scholti.  igu.) 

wlH  (o;'~;  I  ao  0.80  5  (WboryuidYuDvriiy.oii^ 

WiH  iprob.  9J.3  wt.  %)  as  o-fti  5-1  (SchKler.  191] ) 

*»CJI/)H  19  0.874  ■■■  mmolriew.  iBw-) 

J^CJitOH  »s  0-80  -.,  (SiU.isnj-) 


1« 


31  o,a64 

JS  •  'O 

.Uoobol  19         i.oQ 

Aknhol  35  0.785-1.1 


'•'MAaune  10  1.3 

™ilUlaT  the  aolubility  of  cinchonine  and  cinchonidi 
*^ alcohols  with  benzene  and  with  chloroform  are  s'—-"  uj  ^..^^.^.  ^.-/lj,. 

'■•Hinted  oat  by  Schaefer  (tgio),  that  if  the  saturated  solution  Is  analyzed 
^■wm  out  with  chloroform  or  ether,  variable  results,  depending  on  the  age 
*H  aahud  ol  manufacture  of  the  alkaloid,  will  be  obtained. 
^Wpt  m  the  caae  erf  the  result*  by  Sill  in  the  above  table,  the  saturated  solu- 
™"|*|R  obuined  t^  agitating  at  intervals,  instead  of  constantly  at  the  given 
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Solubility  of  Cinchonine,  Cinchonidinb  and  Cinchotinb  Salts  im  Watii. 

Gins,  per  zoo  Gma.  H|0. 

Autbocity. 


Silt. 

Hydrobromide 

Bfliydrobromide 

Hydrochloride 

Bihydrochloride 

Sulfate 

Sulfate 

Bisulfate 

Perchlorate 

Salicylate 

Tannate 

Tartrate 

Bitartrate 

Oxalate 


^*'    Cincbonine   Cincboni-  CiDcbodne 


25 

25 

25 

25 

25 
80 

25 
12 

25 

25 

25 
16 

20 


Salt. 
1.7 
55-5 
4.5^ 

*  •  • 

1.17* 

3.1 
66.6 


dine  Salt. 
1.66 

US 
4.8« 
62.5 
1.08* 
4.8 
ICO 


Salt. 


(Schaefer.  1910.) 


41 


2.12*  (Schaefer.  19x0:  Forst  and  Bfibiioger,  ittti 

. . .  (Schaefer.  1910.) 

3 .  28*  (Schaefer.  1910;  Forst  and  Bdlni^er.  zSSi.) 

...  (U.  S.  P.) 

. . .  (Schaefer.  1910.) 


O.3(9olvent  -aq.6%  HCIOJ  (Hofmann.  Roth.  HObold  and  Metzkr.  19x0) 


1  4.16  at  xo*.     s  4  at  is"' 


0.17 
0.091 
3  12^ 
0.99 
0.96 
»  at  io». 


(Schaefer,  19x0.) 


.x88i4 


0.07s 

0.055 

1 .  76"  (Schaefer.  x9xo;  Forst  and 
1 .  28    (Forst  and  BOhringer,  i88x.) 
1. 16 

«  x.sa  at  X3*.     »  x  at  is*.     •  at  xj*.      *  3  »t  x6*.     •  at  x«*. 

Solubility  of  Cinchonine  Sulfate  and  of  Cinchonidinb  Sulfate  nr 

Alcohol  and  Other  Solvents. 

Cms.  per  xoo  Cms.  Solvent. 


Solvent. 


f. 

25 
60 

25 
25 
25 
15 


(C„HaNX))r 

HtS04.2^. 

9.8  (10) 
...  (19.2) 

839 
0.66  (1.45) 
0.04 


(CHaNjOU- 
H,S04.3H30. 

0.85  (1.4) 

•  •    (3  0 

35.9  ^ 
O.I  (o.ii) 

0.02 


Aotbority. 

(Schaefer.  19x3;  U.  &  P4 
(U.  S.  P.) 

(Schaefer,  X913;  U.  &  f) 
(Schaefer,  19x3;  U.  &  f) 
(U.  S.  P.) 


Ethyl  Alcohol  (92.3  wt.  %) 
«  it  « 

Methyl  Alcohol 

Chloroform 

Ether 

Glycerol  15       6.7 

Results  for  mbctures  of  alcohol,  chloroform  and  benzene  are  given  by  Sdiaefer,  *t^ 
Very  carefully  determined  data  for  the  solubility  of  Cinchonine  in  ethyl  afcth 

hoi,  methyl  alcohol,  amyl  alcohol  and  acetone  solutions  of  various  concentn- 

tions  of  a  large  number  of  organic  acids  and  of  phenols  are  given  by  Sill,  1905. 

CINNAMIC  ACID  C6HtCH:CH.C00H. 

100  gms.  H2O  dissolve  0.0495  gm.  C«H»CH  iCHCOOH  at  25^       (De  Joos.  i9t») 
100  gms.  HaO  dissolve  0.0607  gm.  CeH»CH  iCHCOOH  at  25*.       (Sidgwict  i9»^ 
i(X)(x.o.5  n  sodium  cinnamate  solution  dissolve  0.155  gm.  CeHjCH  K^HCOOH 

at  25**  (Sklgwkk.  m^ 

i<X)  cc.  sat.  sol.  in  petroleum  ether  (b.  pt.  30^-70**)  contain  0.095  g™*  CiHiCii: 

CH.COOHat26^  .no^tt 

icx)  cc.  sat.  sol.  in  carbon  tetrachloride  contain  2.172  gms,  CeHiCHK^H.COO"* 

at26^  (J)tjvig,x9^ 

ICX)  cc.  sat.  sol.  in  95%  formic  acid  contain  3.76  gms,  C«H»CH  rCH.COOH  at  ^^  ; 

(Aschan.  i^***! 

Solubility  OF  Cinnamic  Acid  (Melting  point,  133®)  in  Alcohols.  (Ximofdew.xi 

Gms.  Cinnamic  Acid  per  100  Gms.  Sat.  Solution  in: 
*•.  * 


CHaOH. 
8.1 


(CH«),CH.CH|OH. 


CHtOH. 

—  18  8.1  6.74  4.3 

-12. s  9.3  8  5.5 

o  13  II. 3  8.2 

+  19.5  22.5  18. 1  13.4 

Solubility  of  Cinnamic  Acid  in  Organic  Solvents  at  25®.  (Hers and  Rathmaan,  t^ts^ 

Gms.C;jH,CH:  Solvent.  Gms^CJI|CH:  Solvent.  CHKa- 


8.6 


Solvent.  CHCOOH  per 


xoo  cc.  Sat.  Sol.  CHCli 


CCI4  ,^a^?  §5.  C.HC1,        CHCU 


Chloroform                12.09  xoo 

Carbontetrachloride    i .  75  80 

Trichlorethylene          6.04  50 
Tetrachlorethylene      2 .  55 

Tetrachloiethane       11.05  20 

Pentachlorethane        5 .  54  o 


cc-h  o 
"4-  20 
"+  50 


cc. 

ti 
it 


33-3"+  66.6" 


"+80 
"H-ioo 


« 
« 


12.09  100 

9.86  80 

6.61  50 

4.50  33.3 

3.32  20     "  4-  80 

1-75  o     "+100 


cc.4-    o    cc 

"  +  20     " 

"  +  50     " 

"+  66.6" 
« 


« 


COOH 
perxoocCi 

6.04 
S9» 
5.8s 
5.8a 
5-70 

SS4 
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ACID  C,H.CH:CH.COOH. 

.UBII^ITT     OP    CiNNAMIC    AciD   IN   AqUEOUS    SOLUTIONS   OP  SODIUlf 
ACBTATB,    BUTYRATB,    FORMATS,    AND    SALICYLATE   AT    26.4^.       • 

(PhUip— J  Chem.  Soc.87i  gpa.  '05) 

i^alculated  from  the  original  results,  which  are  given  in  terms  of 
leculax  quantities  per  liter. 

Na  Salt  ^°^  CaHiCHK^HX^OOH  per  Liter  I&  Sdudooa  of: 


per  Liter. 

CH^COONa. 

CsHTCOONa. 

HCGONa, 

C6H4.0H.C00Na. 

0 

0.56 

056 

0.56 

0.56 

X 

1.50 

1.30 

092 

0.62 

2 

2.12 

1.85 

1. 12 

070 

3 

2.52 

2.25 

1.27 

0.73 

4 

a. 85 

2.60 

1.40 

0.77 

5 

3  OS 

2.90 

1.47 

0.80 

8 

•  •  • 

•  .  • 

•    •    • 

0.90 

1  liter  of  aqueous  solution  contains 

0.491  gm. 

C^.CH:CH.COOH 

t  as**  (Paul). 

Solubility  op  Cinnamic  Acid  in  Aqueous  Solutions  op  Anilin 

AND  OP  Para  Toluidin  at  25°. 

(Loivenberz  —  Z.  phyaik.  Chem.  25.  394,  '98.) 

Original  results  in  terms  of  molecular  quantities  per  liter. 

In  Aqueous  Anilin.  In  Aqueous  p  Toluidin. 


Gfami  per  Liter. 

Grams  per 

Liter. 

CANH» 

CACH:CHCOOH. 

'CACHsNUs. 

CeU«CH:CHCOOH.' 

0 

0.49 

0 

0.49 

X 

1.20 

I 

152 

3 

1.65 

2 

2. 20     • 

3 

2.02 

3 

2   83 

4 

2 -35 

4 

3  35 

6 

2.92 

S 

3.80 

«J[^ii(-poiiit^  data  for  mixtures  of  cinnamic  acid  and  dimethylpyrone  and 
■rhydrodnnamic  acid  and  dimethylpyrone  are  given  by  Kendall,  1914* 

'nooCOniAMIC  ACIDS. 

SaCBHJTY  OF  a  AND  OF  fi   BrOMOCINNAMIC  AcIDS  IN  WaTER  AT  25*. 

(Paul,  1894.) 
-^.  Par  1000  cc.  Sat.  Solution. 

Cms.  Miillmola. 

aCcHftCHrCBrCOOH  3  9325  17.32 

/5  CtHftCBr:  CHCOOH  0.5255  2.315 

SouTBiLrnr  of  a  Iso  Bromocinnamic  Acid  in  Aqueous  Soluhons  op 
Oxanilic  Acid  (Melting  point  =»  120**)  at  25". 

(Noyes,  1890.) 
NormaBtv  of  Soltttkwtt.  Grams  per  Liter. 


HCO-  &gj£H;;  C.H4NHCO.  CKUCH- 

:BrCOOH.  COOH.  CBrTOOF 


COOH.  CBrCOOH.  COOH.  CBrCOOH. 

o  0.0176  o                    3-995 

0.027s  0.0140  4.54            3.178 

O.OS24  0.0129  8.65               2.928 
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Alio  CINNAMIC  ACIDS   (Unstable  Isomers  of  Cinnamic  Acid). 

SoLUBiLmr  OF  Each  of  the  Three  Isomeric  Allocinnaiuc  Acids  a 

THE  Melts  of  the  Three  Isomers  in  Water. 


Results  for: 
AUocinnamic  Acid 
of  M.  pt.  68*. 


(Meyer,  191  x.) 

Allocinnamic  Acid        Allocinnamic  Acid 

of  M.  pt.  58®.  of  M.  pt.  42^ 

(Natucal  laocinnamic  Acid.)   (Artificial  Iflocuuuunic  Add.) 


Melted  All 
namic  A( 


f. 

18 

25 
35 
45 
55 


Gms.  Add 
per  Liter. 

6.88 

8.4S 
II.  14 

14.46 
18.45 


f. 

18 

25 

35 
45 


Cms.  Add 
per  Liter. 

7.62 

9-37 

12.39 
16.09 


18 
25 

35 


Gms.  Add 
per  Liter. 

8-95 
11.03 

14.61 


f. 

18 

25 

35 
45 
55 
65 
75 


Got. 
pcrL 

16 
18 

20 

23 
27 


These  curves  intersect  that  for  the  melted  acid  at  the 
melting  points  of  the  solid  isomers. 

The  results  show  that  the  three  isomers  are  polymorphic  modifications  c 
cis  acid. 

100  gms.  ligroin  (b.  pt.  60-70°)  dissolve  more  than  16  gms.  isocinnamica 

(LiebemuBB 

too  gms.  ligroin  (b.  pt.  60-70°)  dissolve  approx.  2  gms.  allocinnamic  add.  " 
SoLUBiLmr  OF  a  Chlorocinnamic  Acid,  Etc.,  in  Benzene. 

(Stoermer  and  Heynutim,  19x3.) 
Gms. 


Nftine  of  Compound.      M.  pt.    t*. 


a  Chlor- 
Alloa     " 

a  Brom- 
AUoa     " 

fi  Chlor- 
Allofi 


n 


cm- 

namic 

Add 


137 
III 

131 
120 

142 

132 


20 

21 
20 
18. s 

17 
16 


Cmpd.  per 

100  Gms. 

C.H.. 

2.6 

II 

5.17 

6.9 

1.94 

317 


Name  of  Compound.        M.  pt.      t*. 


On 
10 


fi  Brom- 
AUo  fi    " 
cis     Dichlor- 
trans       " 
cis     Dibrom- 
trans 


i( 


cm- 

namic 

Add 


13s 

159 

121 

lOI 

100 
136 


13 
U 
13 
14 
U 
H 


Freezing-point  Data  (Solubility,  see  footnote,  p.  i)  for  Mixtures  of 
NAMic  Acid  and  Other  Compounds,  and  of  Cinnamic  Acid  Deriv/ 
AND  Other  Compounds. 

Cinnamic  Acid  -f-  Phenylpropionic  Acid  (Bruni  and  Gcxtt 

P  Methoxycinnamic  Acid  -|-  Hydroquinone  (de  Kod 

a  Monochlorcinnamic  Aldehyde  -|-  a  Monobromcinnamic  Aldehyde    (Kfistei 
Cinnamylidine  -|-  Diphenylbutadiene  (Paaca 

**  4"  Diphenyldiacetylene  * 

CITRIC  ACm  (CH,)aCOH(COOH),.H,0. 

SoLUBn.iTY  of  Hvdrated  and  of  Anhydrous  Citric  Acid,   Dbtbb 
Separately,  in  Aqueous  Solutions  of  Ethyl  Alcohol  at  25*. 

(Seidell,  1910.) 


Results  for  Hydrated  Citric  Acid. 


Wt.  %  CH»0H 
in  Solvent. 

O 

20 

40 

SO 
60 

70 

80 

90 

100 


J      .  Gms.  (CH,),COH- 

Sat  Sol  (COOH[),.H,Opcrioo 

^^'  ^°*-  Gms.  Sat.  Solution. 

I. 311  67.5 

1 .  286  66 

1-257  64.3 

I  237  63.3 

1. 216  62 

I. 192  60.8* 

I . 163  58 . I* 

I. 125  54.7* 

1.068  49.8*      • 


Results  for  Anhydrous  Citric  A 

Wt.  %  C-H,0H      d^  of     rroom^^ 

in  Solvent.  Sat.  Sol.  ^^    Sat.'ffiit 

20  I  297 

40  I . 246 

60  I  .  190 

70  1 .  160 

80  1. 120 

90  1.065 

100  I .010 


62.3 

59 
54* 
52.2 
48. « 

43-: 
38.' 


Solid  phase  dehydrated  more  or  \em  cooiii 
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nr  OP  Hydrated  and  op  Anhydrous  Citric  Acid,  Determined 

KFARATELY,   IN  SEVERAL  ORGANIC  ACIDS  AT  25®.      (Sdddl.  19x0.) 

suits  for  Hydrated  Citric  Acid.  Results  for  Anhydrous  Citric  Acid. 

GDMk(CH,)r  GiM. 

So»v«t.                        s«  sLl<COOH),.H,0         Solvent.  ^^  \c^&H?,° 

^^•«*-       perxoo  a«.  aoi.  per,ooGm». 

Gmft.  S&t.  Sol.  Sftt.  SoL 

late  of  i;»-o. 8750    0.8917      5-980      Amyl  Acetate  0.8861  4.22 

oiiolof  i;»>-o.8i70    0.8774    15.430      Ether  (abs.)  0.7160  1.05 

etateof ^»o.89i5    0.9175      5.276      Chloroform  1.4880  o 
)&.)of     i^»o.7iio    0.7228      2.174      CeHs,  CSs 

mof      ^*i.476      1.4850      0.007      CCI4  or  CeHjCHi  ...  o 

D^  95%  formic  acid  dissolve  12.25  gms.  citric  acid  at  20°.     (Aschan.  xgij.) 
a.  (uchlorethylene  dissolve  o .  005  gm.  citric  acid  at  1 5°.  (Wester  A  Bruins,  'X4.) 

trichlorethylene      "        0.012 '^  .        " 

methyl  alcohol        "     197         gms.      "       "     "  I9'.       (Tunoleiew.  19x4.) 
propyl  alcohol         "      62.8        "        ^. 

BUTioN  OF  Citric  Acid  between  Water  and  Ether.    (Pinnow,  x9x5.) 
Results  at  I5^  Results  at  25.5^ 

Ckric  Acid  per  Liter.         ^.      ^    ,  Mols.  Citric  Add  per  Liter.         ^.     ^    , 

I '      JTu^t Dist.  Cocf.  T— uTTf \    Jr.     . '      DistCoef. 

lajrer.    In  Ether  Layer.  In  H3O  Layer.     In  Ether  Layer. 

02  0.0077  117  09175  0.0063  114 

60  0.0036  128  0.481  0.0031  155 

20  0.0017  ^29  0.241  0.00155  15s 

97         0.0023  129  0.315  0.0020  158 

•TamiBS. 

3LCBILITY  IN  WaTER  AT  ORDINARY  TEMPERATURE.      (Lai  De.  X9X7.) 

Gms.  IsQiB- 
Name  of  Isomeride.  Formula.  eride  per 

liter  Sat.  SoL 
c  Cobalt  Nitrate  (NH,)iCo(NOs).l  2 .  882 

strotetnamine    cobaltitetranitrodi- 

oobaltiate 

Dtxotetraainine    cobaltitetranitrodi- 

cobaltiate  "  "  0.398 

mecobaltihezamtrocobaltiate  [Co(NHi)6]ui-[Co(N0i)ft|ui       0.0215 

iT  DOUBLE   8ALT8. 

Solubility  in  Water. 

■— J.pr.Chem.  [2]  x8,  905,  '78;  X9b49*  '79;  Kunukoff  —  J.  russ.  phys.  chem.  Ges.  24,  6a9k 
Name.  Formula. 

xnpureo  cobaltic  bromide  CoCl(NHj)5Br, 

Nirpureo  cobaltic  bromide  CoBr(NH3)5Br, 
rtra  amine  cobaltic  chloride  CoCl(NH3),(OH2)CI, 

mrpureo  cobaltic  chloride  CoCl(NH3)5CIj 

wrpureo  cobaltic  chloride  CoCKNH,)^^, 

wrpureo  cobaltic  chloride  CoCl^NH,)^^ 

toltic  chloride  CoCNHj)^^, 

toltic  chloride  Co(NH3)^Cl3 

baltic  chloride  Co(NH,),(OH2)Cl3 

bailie  chloride  Co(NH,)^(OH,)Cl3 

urpureo  cobaltic  iodide  CoClCNI^).!^ 

irpureo  cobaltic  nitrate  CoCl(NH3)5(X03)j 

jrpureo  cobaltic  sulphate  CoCl(NH3)5S04.2HoO 

lurpureo  cobaltic  nitrate  Co(N03)(NH3)(XO,)j 


fp  (N0,),-|«    r     (NOx)*-]'      .. 


Cms.  Salt 

f. 

per  100 

Gms.  H3O. 

14.3 

0.467 

16 

019 

2.50 

0 

0.232 

15-5 

0.41 

46  6 

1.03 

0 

4.26 

46.6 

12.74 

0 

16.12 

16.2 

24.87 

19.2 

2.0 

15 

I -25 

173 

0-7S 

16 

0.36 
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COBALT  ACBTATI  Co(CH,COO)>. 

100  cc.  anhydrous  hydrazine  diasolve  i  gm.  cobalt  acetate  with  evolution  of 
gas  at  room  temp.  (Webh  and  Biodenaa,  191$^ 

COBALT  BBOBIIDB  CoBn. 

Solubility  in  Water. 

(EUrd,  1894.) 
f .  59'. 

Gms.  CoBfj  per  100  gms.  solution  66  7 

100  gms.   methyl  acetate  {du  =  0.935)  dissolve   10.3    gms.   CoBrt  at  l8*. 


75*. 

66.8 


97*. 

68.1  (blue) 


(ill  of  sat.  solution  =  1.013. 

COBALT  CHLORATE  Co(C10s)2. 

Solubility  in  Water. 

(Meiuaer,  1902.) 

Mds. 

Co(a0i)s 

per  100 

Mob.  H,0. 

3  41 

9.08 
9.20 

10.7s 
12.90 

Density  of  solution  saturated  at  18°  =  1.861. 

COBALT  PerCHLORATB  Co(C10«),.9H,0. 

Solubility  in  Water. 

(Goldblum  and  Tertikowski.  1912.) 
Gms. 


(Nauniaaii.  1909^ 


f. 

—  12 

—  21 
-19 

O 

10. s 


Gms. 

cocao,), 

per  100  Gms. 
Solution. 

29.97 
53-30 

53  61 

57-45 
61.83 


Gm. 

MoK 

Solid  Phase. 

f. 

co(aoi). 

CoCCl^      Solid  PhMe. 
per  xoo 
MToIs.  H,0. 

Sohitioa. 

Ice 

18 

64.19 

14 .  28     Co(C30^4qP 

)(a0^6H.0 

31 

64.39 

14.51 

M 

35 

67.09 

16.10                • 

m 

47 

69.66 

18.29                " 

M 

61 

76.12 

25-39 

r. 

—10.9 
-30.7 

— 62.a£utec. 
-30.7 
— ai.3 


Co(ClOi), 

per  100 

Gms.  HtO. 

32.67 
58.16 

•   •   • 

83.2 
90.6 


SoBd  Phase. 


Ice 

M 


Ice+Co(CX\),.9lV 
O>(a0J,.9H^ 


r. 

o 

75 
18 

26 
45 


Sat. 

I  564 
1.566 

1.567 
1.581 
X.588 


Gms. 

cxKaoo, 

per  xoo 
Gms.  HaO. 

100 

IOI.9 

103.8 

"34 

"5 


Solid 


Co(CIQi>t.5l^ 


OOBALT   CHLORIOS  CoCl,. 

Solubility  in  Water. 


Q£tard  ^  Compt.  rend.  113.  699*  '91:  Ana. 
Cms. 


—  XO 

O 

+  10 

20 

»S 
30 


CoO|per 
too  (.ima. 
Sohitkn. 

27  0 

29  5 
31    5 

33  5 

34  5 

35  5 


Solid 


CoCl,.6H,0  (red) 


« 


35 
40 

50 
60 

80 

100 


Phys.  [7]  a*  537.  'mO 

Gms. 
CbOiper  Solid 

100  Gms.  niaae. 

Sohitioa. 

38.0    CoCl^HjO  (violet) 

41  o 
47  o 

47-5 

49-5 
51.0 


« 


CoCl,.H^O  (blue) 


Solttbilitt  of  Cobalt  Ammonium  Chlorides  in  Watbr. 

(Kureakod  --  J .  nns.  phys.  chcm.  Ocs.  24.  6jg^  '«}:  J.  Chem.  Soc.  64,  ii.  509.  'gj^ 

Grams  per  too  Grams  H3O  at: 


Salt. 


CoC\sXH,.H,0 
Cv>CVoXH, 


©•. 


0.232 

x6.X2      24.87 
4>26 


1. 031 

... 
12.74 
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S0L.IXBILITT  OF  Cobalt  Chloride  in  Aqueous  Hydrochloric 

Acid  Solutions  at  o^ 

(Engd  — Ana.  chim.  phys.  [6]  7*  355*  '89-) 


10 


63.4 
58.52 

50. 8 

37 -»S 
ia.8s 

4   7S 
IS  .0 


SoL 
HCL 

O 

3-7 

"•45 
25.2 

55  o 

74  75 

104  5 
139  0 


Sp.  Gr.  of 
Sokttioiis* 

1-343 

1.328 
1.299 

1.248 

1. 167 

I  150 
1.229 

I  323 


Gma.  per  zoo  Cms. 
Solution. 


CoCls. 


30 
28 

25 

7 

2 

6 
12 


17 
62 

39 

43 

15 
68 

34 
27 


HCl. 
0.00 
0.102 
0321 
0.738 
1. 718 
2.369 

3099 
3.829 


Cms.  per  100  cc. 

Solution. 


CoCls. 
40.5 

38  o 

33  o 
24.2 

8.34 
308 

7-79 
16.24 


HCl. 
O 

0.13s 

0.417 
0.919 

2.00 

2.72 

3-8i 
5  07 


S01.UBILITT  OF  Cobalt  Chloride  in  Aqueous  Alcohol 

AT  11.5°. 

(Bddtker  — Z.  phyaik.  Chem.  22,  509.  '97-) 

gms,  of  CoCl,.6H,0  were  added  to  20  cc.  of  alcohol  and  in  addition 
amounts  of  CoCls  shown  in  the  second  column.     The  solutions  were 
2  hours,  5  cc.  withdrawn,  and  the  amount  of  dissolved  CoCl, 


m  •^fci^i*   ^L^k^b^ 

Gn».Coa« 
Added. 

Cms.  per  5 

cc.  Solution. 

Vol.% 
Alo^M. 

Cms.  CoOs 
Added. 

Gnu.  per  5  cc.  Sol. 

ilrrifl. 

UaO. 

CoClt. 

HflO. 

CoCls. 

9>-3 

00 

1-325 

1. 168 

99  3 

0612 

0.764 

I -459 

98.3 

0.0 

I   134 

1. 214 

99  3 

0813 

0.688 

1.568 

98  3 

0.0 

1.068 

1. 181 

99  3 

1.022 

0.634 

1-713 

99-3 

00 

I  045 

1. 199 

99  3 

1.240 

0.553 

1.831 

99  3 

0194 

0.899 

1.204 

99  3 

1.446 

0.483 

I  943 

99  3 

0.400 

0.829 

1-325 

99  3 

1.650 

0.500 

2.183 

ems.  sat.  solution  in  alcohol  (0.792  Sp.  Gr.)  contain  23.66  gms. 

CoCL^SO-Gt.  —  1.0x07.  (Winkler  — J.  pr.  Chem.  91,  ao7.*64^ 


SoLUBiLmr  OP  Cobalt  Chloride  in  Organic  Solvents. 


« 


€€ 


€€ 


O 
22 

25 
18 

14 

79 


Ethyl  Acetate 

Ether,  Abs. 

Glycol 

Acetonitrile  18 

Metli3rl  Acetate        18 

95^  Foraiic  Add     20.5 

Anby.  Hydrazine  ±15 


Cms.  per  loo  Cms.  Solvent. 


CoCU. 
9. II 
9.28 
8.62 

2.75 
0.08 

0.26 

0.021 


CoCl,.aH^ 
17.16 
17.06 


0.291 


io.7(per  loog.sol.) 
4.08 
0.369* 
6.2 
I 

*  dn  Mt.  lol.  «  a9i8. 


Authority. 

(von  Laszczynski,  1894.) 
(von  Laszczynski,  1894.) 
(Krux  and  McElroy,  189a.) 
(Naumann,  1904.) 
(von  Laszczynski,  1894.) 

(Bfldtker.  1897.) 

(de  0>nindL,  1905.) 

(Naumann  and  Schier,  1914.) 

(Naumann,  1909.) 

(Aachan,  19 13.) 

(Welsh  and  Broderaon,  1915  ) 


COBALT  CHLOBIDB 
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Solubility  of  Cobalt  Chloride  in  PYRmiioL 

(Pearce  and  Mooire,  19x5.) 


Gm  CoCla 

Sniirf 

Gm.  CoCIi    e^i. J 

Gm.  CoOi 

r. 

per  xooGms 
Sat.  Sol. 

'   Phase. 

t*. 

periooGins.p^£S 
Sat.  Sol.     ^***^ 

f. 

periooGms. 
Sat.  Sol. 

48.2 

0 

CAN 

34  6 

0.749    1.4 

74.8 

2.037    ] 

50.3  Eutec  . . . 

"+  X.6 

37  6 

0.754     " 

78.2 

2.276 

45 

0.4I«S 

X.6 

44.6 

0.950     " 

79.8 

2.428 

30 

0.4205 

M 

47.2 

1.020     ** 

88 

3.284 

19.6 

0.4208 

M 

SI 

1.110     ** 

90  tr. 

pt   ... 

10 

0.4310 

U 

55 

1 .  192     ** 

96.5 

7  251 

0 

0.4307 

«' 

60 

1.324     - 

98.8 

7.936 

IS  tr.  pt. 

■   •   • 

I.6+Z4 

64.2 

1.460     " 

106 

12.540 

23 

0.569 

x-4 

68 

1.572     •* 

110 

14.165 

25 

O.S7S 

M 

70  tr. 

pt  . . .       "  +i.a 

x.a 


1.6  -  CoCl,.6C6H»N.      1.4  -  CoCl,.4C»H*N.      1.2  «;CoCli.2CiHiN. 


COBALT  CITRATB8. 


Salt. 


Solubility  in  Water. 

(Pickering,  19x5.) 
Fonnula. 


r. 


Cms.  per  fooocSitSS 


Co- 

duuxf^nt^ 

0.08 

0.267  " 

0.20 

0.9064 

I. OS 

S.ii 

3  04 

31 

Cobalt  Citrate  (normal)     Coi[(COO.CHi)2C(OH)C001i.2H|0    10 
Cobalt  Hydrogen  Citrate  CoH[(COO.CHi)iC(OH)COOI  10 

Cobalt  Potassium  Citrate  KCo[(COO.CHi)2C(OH)COOl4HjO  10 
Cobalt  Potassium  Citrate  K4CoI(COO.CHi)iC(OH)COOJ,    .       10 

COBALT  FLUOBIDB  CoF,.4H,0. 

100  gms.  sat.  solution  in  water  contain  2.23  gms.  of  cobalt  fluoride  of  a  variety.' 
100  gms.  sat.  solution  in  water  contain  2.32  gms.  of  cobalt  fluoride  of  fi  variety.* 

(CoiCaxJieKii,  x9xcfl 

COBALT  lODATB  Co(IOOs. 

Solubility  in  Watbr. 

(Meiuaer  —  Ber.  SA»  >435i  '01.) 
Solid  Phase: 


%•. 

coao,),-ai20. 

G.                 M. 

CoaOa 

)^.3HsO. 

coacwi. 

G. 

M. 

'  G.     " 

M. 

0 

0.54 

0.028 

0.32 

0014 

•  •  • 

•  •  • 

18 

0.83 

0.038 

0.45 

0.020 

1.03 

0.046 

30 

1. 03 

0.046 

0.52 

0.023 

0.89 

0.040 

so 

1.46 

0.065 

0.67 

0.030 

0.8s 

0.030 

60 

1.86 

0084 

•  .  • 

•    •    • 

•  •  « 

•  •  • 

6S 

2.17 

0.098 

•  .  • 

•    •    • 

•  •  • 

•  •  • 

75 

•  •  ■ 

•  •  • 

0.84 

0.038 

0.7s 

0.033 

100 

•  •  • 

•  •  • 

1.02 

0.04S 

0.69 

0.031 

M«Moto.  Co(IOJ, 


G  a  Gms.  Co(IO,)a  per  loo  gms.  solution. 
per  xoo  Mols.  H,0. 

COBALT  lODIDB  Col,. 

Solubility  in  Water. 

(Etard  —  Compt.  rend.  xx3t  6g9i  '91;  Ann.  chim.  phyt.  [7]  Sk  5S7t  ^pf^ 

The  acciiracy  of  these  results  is  doubtful. 


Gms.  C0I9 

Gms.  Cols 

t». 

per  100  Gms. 
Soludoa. 

SoUd  Phase. 

f. 

per  100  Gms. 
Solutiaa. 

SoBdFliaie. 

-10 
0 

5SS 
58.0 

CoTj.HjO  (green) 

25 

30 

67  s 

70. 0 

CoI,.^0  (oUve) 

10 

61.5 

40 

75  0 

CoI,.H,0  (yellow: 

15 

63.2 

SO 

79  0 

€i 

20 

65.2 

80 

80.0 

€€ 

«s 

67 

no 

81.0 

U 
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GOBALT  MALATI 


«tt(ilT  1IAL4TI  Co(COO.CH,.CHOHCOO).2H,0, 

^Qooc  sat.  solution  in  water  contain  0.14  gm.  Co  »  0.453  gm.  anhydrous  salt 
^  XO*.  (Pickering,  igis-) 

COmiLT  MALOHATI8. 


::cilM]t  Malooate 

**     Ammooium  Malooate 

—     CMflum 

**     PoUahim  ** 

»OBALT  VITRATB 


Solubility  of  Cobalt  Malonates  in  Water. 

(Lord,  1907.) 


FormolA.  t*. 

CoCH,(COO),.2H,0  18 

Co(NH4)i[CH,(COO),l,.4Hrf)  18 

CoCs,[CH,(COO),l,.4H,0  18 

CoK,[CHs(COO)s]s.4H«0  18 


Gnu.  Anhyw 
diottsS«lt 
perxooGms. 
Sat.  Sol. 

1.353 
10.61 

14.23 
4.36 


Co(NO,),. 
Solubility 

(Fmik  ~  WiM.  Abh.  p.  t. 
Mob. 
CtiCHO^     CciSOth      SoMPhaac. 


yarioo.Gott. 


—  96 

*  4 
0 


39-45 
43.77 

41 SS 

43  69 

4485 
4566 

49  73 


Co(NOk)sj6H«0 


.    per  zoo 
l£la.II^. 

6.40     Co(NQi)f.9HsO 

7-35 
6.98 

7.64 

7-99 

8.26 
9.71 


IN  Water. 

Rdchanitalt  3,  4391  '00.) 
Gms. 
^o     Co(N(H)» 


I^ensity  of  solution  saturated  at  z8* 


per  100  L  ma. 
Solutioo. 

41    55  96 
56    63.88 

55    61-74 
63    63.88 

70    64.89 

84    68.84 

91    77.21 

-  1.575. 


Solid  Phaw 


Mola. 

Co(NOt» 

per  zoo 

Mo]a.HaO. 

12.5      Co(NOk)s.6HaO 
16.7 

15-8 
16.7 

18.2 

31.7 

33-3 


Co(NO|)s.iH«0 


(Aachan,  1913.) 


SoLUBiLmr  OP  Cobalt  Nitrate  in  Glycou 

(de  Coikiack,  Z90S.) 

too  grams  saturated  solution  contain  80  gms.  cobalt  nitrate. 

OOMLT  RUBIDIUM  NITBITB  Rb,Co(NO,)«.HiO. 
100  gms.  H^  dissolve  0.005  gin.  of  the  salt.  (Roaenbladt.  1886.) 

OOIALT  0XAL4TB  Co(COO)2. 
foo  gms.  95%  formic  acid  dissolve  0.04  gm.  Co(COO)s  at  19.8^ 

COBALT  8ULFATB  CoSO«.7H,0. 

Solubility  in  Water. 

(Mulder;  Tobler.  zSss;  Koppd.  Wetzel.  1905.) 

Mob.  CbS04. 

per  too 
Mob.  H,0 

958 

251 
540 

831 
199 
560 

903 


O 

5 
10 

15 


GiBa.CoS(\per 
too  Gma. 

Water 
25 


30 


20.3s 

21.90 

23  40 

24.83 

26.58 
28.24 

29.70 


28 
30 

33 
36 

39 
42 


•55 

2. 

03 

3- 

•55 

3- 

•05 

3- 

.31 

4^ 

•37 

4- 

.26 

4- 

f. 

35 
40 

50 
60 

70 

80 

100 


Gms.  C0SO4  per 
100  Gms. 


Solution. 
31.40 
32.81 

35.56 

37.65 
39.66 

41.18 
45.35 


Water. 

45.80 

48.85 

55-2 

60.4 

657 
70 

83 


Mob.CoS0b 

per  zoo 
Mob.H^. 

5.31 
5-664 


(Wagner, 


910.) 


100  gms.  HsO  dissolve  37.8  gms.  C0SO4  at  25^. 

Freezmg-point  data  (solubility,  see  footnote,  p.  i)  for  mixtmies  of  C0SO4  + 

Li^SOa.  CoSO«  +  KsSOi  and  C0SO4  +  NasSOi  are  given  by  Calcagni  and  Marotta 

ki9»3>- 


COBALT  SX7LFATE 
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Solubility  of  Mixtures  op  CoSO^.yHjO  and  Na,SO«.zoHdO 

IN  Water. 


(Koppel;  Wetzel.) 

Gms 

.  per 

Gms.  per 

Mols 

.per 

t«». 

100  Gmi 

.  Solution. 

100  Gms.  HaO. 

100  Mob.  HaO. 

Solid  Phm. 

C0SO4. 

Na^O«. 

C0SO4. 

NasSO«. 

'C0SO4. 

nmso»: 

0 

16.56 

7  63 

21.85 

10. 07 

2.54 

1.27 

CoS04.7HK)  + 

5 

17 

.46 

9 

59 

23 

94 

13 

•15 

2.77 

1.67 

NaaSQ«.io^ 

10 

17 

.90 

II 

73 

25 

.41 

16 

.67 

2  94 

2. II 

M 

20 

17 

59 

16 

43 

26 

65 

24 

.91 

3  09 

3  15 

CoKu(SQ.)m«0 

25 

17 

06 

15 

70 

25 

36 

23 

32 

2.95 

2  97 

•• 

30 

15 

94 

14 

93 

^3 

15 

21 

.61 

2.70 

2.74 

M 

35 

15 

73 

14 

52 

22 

54 

20 

•85 

2.62 

2.64 

M 

40 

14 

87 

14 

22 

20 

98 

20 

05 

2.46 

2  53 

M 

18.5 

18 

75 

15 

61 

28. 

61 

^3 

.82 

3  32 

3.02 

CoNafl(SQJM%0 

20 

19 

30 

15 

10 

29 

42 

23 

01 

3  41 

2.92 

+  CoSQ|.7HyO 

25 

20 

30 

13 

60 

30 

74 

20 

58 

356 

2.61 

u 

M 

30 

21. 

67 

12. 

05 

3^ 

70 

18 

17 

3-79 

2.30 

M 

35 

22 

76 

10 

43 

34 

06 

15 

.61 

3  95 

1.98 

M 

40 

24 

05 

9 

16 

35 

01 

13 

72 

4. 81 

1-74 

M 

18.5 

16 

87- 

16. 

97 

25 

50 

25 

65 

2. 96 

3  25 

CoN««(SQ0s.4By0 

20 

15 

41 

18. 

12 

23 

18 

27 

.26 

2.69 

3-45 

+Na^S0W.iQ^0 

25 

10 

63 

23 

26 

16. 

07 

35 

17 

1.86 

4.46 

n 

30 

6. 

01 

28. 

67 

9 

20 

43 

74 

1. 07 

5-54 

M 

35 
40 

4 
4 

56 
72 

32 
31 

14 
78 

7 

7- 

19 
45 

50 
50- 

79 
10 

0835 
0.864 

6.44 
6.34 

M 

Solubility  op  Cobalt  Sulphate  in  Methyl  and  Ethyl  Alcohol 

AND  IN  Glycol. 


Solvent. 

Methyl  Alcohol  (abs.) 


(( 


n 


3 

15 
18 

(93-5%)  3 

(50%)       3 

Ethyl  Alcohol  (abs.)  3 


It 


Glycol 


Gms.  per  loo  Gms. 
Sdvent. 

C0SO4.      C0SO4.7H2O. 

42  . 8     (de  Bniyn— Z.  phyaik.  Ch.  iiv  7fi4>  V*^ 
509 

04  54-5 

133 

1.8 
2.5 


.  .(per  100 gms. 

solution)  3.1 


(de  Conlnck —  Bull.  acad.  ray. 
359.  '05.) 


COBALT  SXTLFTOE  CoS. 

One  liter  water  dissolves  0.00379  gm.  CoS  at  i8*  (electrolj^c  conductivity 
method,  assuming  complete  dissociation  and  hydrolysis).  (Wdfd,  19061) 
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COCAIMS 


CuHbNCV 

SOLUBILTTT  IN  SEVERAL  SOLVENTS. 


HsBOb  in  Aq.  50%  Glycerol 
(92.5  Wt.  %) 


kt.  with  H/) 
Lt.  with  Ether 


Carboo  Tetiachloride 


Gnu.  CnHnNO^ 
per  100  Gins. 

f. 

Authority. 

Solvent. 

ao 

0.028 

(Zalai.  19x0.) 

±20 

0.140 

(Baroni  and  Barlinctti,  19x1.) 

25 

0.17 

(U.  S.  F.) 

80 

0.38 

M 

:t20 

8 

(Baioni  and  Barlinetti,  X9xx.) 

25 

20 

(U.  S.  P ) 

25 

26.3 

it 

18-22 

II. 6 

(MUller.  190J.) 

lS-22 

34 

ti 

18-22 

0.254 

« 

20 

76 

(ScbolU.  X9ia.) 

20 

31  94 

(Gori,  191^.) 

18-22 

100 -f 

(MOller.  1903.) 

18-22 

100 

u 

18-22 

59 

u 

18-22 

2.37 

u 

20-25 

80+ 

(Dehn.  191 7:  Scholtt.  X9xa.) 

ao 

56 

(ScholU,  191 2.) 

ao 

36 

it 

ao 

4. 34* 

(Zalai,  1910.) 

25 

8.3 

(U.  S.  P.) 

25 

71 

u 

•  Per  100  cc 

CitHji 

NO4.HCI. 

OQ 

oa 

of  Tuipcnttne 


COGADn  HYDBOCHLOBIDB 

100  pns-  ^sO  dissolve  250  gms.  of  the  salt  at  25**  and  1000  gms.  at  8o^  (U.  S.  P.) 

100  pns.  92.3%  alcohol  dissolve  38  gms.  salt  at  25*"  and  71  gms.  at  6o^  (U.  S.  P.) 

100  gms.  chloroform  dissolve  54  gms.  salt  at  25^  (U.  S.  P.) 

100  gms.  glycerol  dissolve  25  gms.  salt  at  15**.  (B.  P.) 

f?fM?^TM«  PIBCHL0R4TI  Ci7HtiN04.HC104. 

H/)  (containing  8%  free  HCIO4)  dissolve  0.26  gm.  perchlorate  at  6^. 

(Hofmann,  Roth,  Hdbold  and  Metxler,  x9xoJ 

CuHbNQi.H/). 

PHOSPHATE  CuHnNQi.H,PO«.2HsO. 


100  gms. 


•-  •   • 


•-  •   • 


•-  •   • 


SULFATE  (CisHsiNOi),.H,S04.5H20. 

SOLUBILITT  OF  EaCH  SEPARATELY  IN  SEVERAL  SOLVENTS. 

Gms.  per  100  Gms.  Solvent. 


(92.3  Wt.  %) 

Methyl  Alcohol 
CUorolbrm 

Caiboo  Tetrachloride 


TricfalorethjieDe 
1  Gms.  HaHOb  per  100  cc 
^  Gtyoeiol 


r. 

C.  Phos- 
phate. 

C.  ' 
Sulfate. 

Authority. 

25 

0.80-1.7 

44  9 

3  3 

(U.  S.  P. ;  Baroni  and  Barlinetto. 

20 

0.84 

•    •    ■ 

•    •    • 

(Zalai  19x0.)                  [x9ii-) 

80 

1.70 

227 

16 

(U.  S.  P.) 

25 

63  7 

0.383 

0. 1 

(SchaeflFer,  X913;  U.  S.  P.) 

60 

108.7 

I  03 

0.27 

(U.  S.  P.) 

25 

62.8 

... 

0.56 

(Schaeffer,  1913) 

25 

133-151 

0.015 

0.007  (Schaeffer.  U.  S.  P.) 

ao 

2.94-1  33 

•    «    • 

«    •    • 

(Gori,  1913;  Beilstein,  Suppl.) 

25 

8 

0.075 

•    •    •    • 

(U.  S.  P.) 

25 

II. 4 

•   •   • 

Tnsol. 

(Schaeffer,  1913.) 

15 

12 

•   •    • 

•  •  • 

(Wester  and  Bruins,  19x4.) 

/c 


ord.  t.     4 


(Barmii  and  Barlinetto,  X91X.) 


100  gms.  trichlorethylene  dissolve  0.014  gm.  codeine  hydrochloride  at  15**. 

(Wester  and  Bruins,  X9X4.) 

Data  for  the  solubility  of  codeine  and  codeine  sulfate  in  mixtures  of  alcohols, 
aod  chloroform  are  given  by  Schaeffer  (1913). 


i 


COLGHICINE 
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COLGmCINX  CttHaNOf. 

Solubility  in  Sbvbral  Solvehts. 

(MQller,  1903;  U.  S.  P.) 


Solvoit. 


Water 


« 


Ether 


« 
« 


sat.  with  HiO 


f. 

18-22 

25 
80 

82 

18-22 

25 
18-22 


Gnu. 
CHaNOk 
per  zooGms. 
Solvent. 

9.6 
4.5 

0.13 


Solvent. 


f. 


Water  sat.  with  Ether  18-^2 

Benzene  18-22 

Benzene  25 

Chloroform  18-22 

Carbon  Tetrachloride  18-22 


0.64 
0.18 


Ethyl  AceUte 
Petroleum  Ether 


18-22 
18-22 


*  BeOstein. 


COLCHXGINB  SALTS. 


Name. 


Fonmilt. 


Solvent. 


V. 

30 
30 


Colchicine  lodohydrate         CsiHaNOf.HI    Water 
Iso  Colcnidne  lodohydrate  "  " 

Colchicine  SiUcotungsUte  j^^^^^S^lA^.x^oHail 

GOLLIDINB   (2.4.6  Trimethyl  Pyridine)  C»HtN(CH,),. 

Solubility  in  Water. 

(Rothmund,  2898.) 


Cms.  Snk 
per  Liter 
Sat.  SqL 
0.84 
3.86 
0.083 
0.007 


A 


^                  Cms.  CoUii 

line  per  100  Cms. 
Coliidine  Layer. 
17.20 

41.66 

V. 

80 

Cms.  CoDidmeper 

Aq.  Layer. 

S.7crit.  t. 

10                      7.82 

Aq.  Layer.     Collidi 

1-73          « 

20                      3.42 
30                      2.51 

54.92 
62.80 

100 
120 

1.78  « 
1.83          8i 

40                      1.93 
60                      1.76 

70.03 
80.19 

140 
160 
180 

3. 19          8( 

a -93  8- 
3  67 

COLLIDINE   (1.3.5  Trimethyl  Pyridine)  C»H,N(CH,),. 

Distribution  between  Water  and  Tolubnb. 

(Hantzsch  and  Vagt,  1901.) 

G.  Mols.  Coliidine  per  Liter. 


G.  Mols.  Coliidine  per  Liter. 


f. 

H,0  Layer. 

Toluene 
Layer. 

'  Dbt.Coef. 

f. 

HsOUyer 

0 

0003s 

0.0580 

0.0603 

SO 

0.0017 

10 

0.0026 

0.0587 

0.0443 

70 

0.0015 

20 

0.0022 

0.0588 

0.0374 

90 

0.0013 

30 

0.0020 

0.0594 

0.0337 

Toluene 
Layer. 

0.0596 
0.0597 
0.0598 


CONGO  RED   [C«H4.N:N.C,oH6(NH,)SO,NaI,. 

100  gms.  HjO  dissolve  11. 6  gms.  congo  red  at  20®-2<j®.  ( 

100  gms.  pyridine  dissolve  0.29  gm.  congo  red  at  20-25®. 

100  gms.  aq.  50%  pyridine  dissolve  7.32  gms.  congo  red  at  20-25". 

CONIINE   (aPropyl  Piperidine)   CsHnN. 

too  gms.  H2O  dissolve  1.83  gms.  coniine  at  20^ 

COPPER  ACETATE  Cu(C2Hs02)2H20. 

100  gms.  glycerol  (dn  =  1.256  =  96%)  dissolve  10  gms.  copper  s 
15^-16^  (OMid 
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Sqlubiljty  op  Anhydrous  Copper  Acetate  in  Pyridine. 

(Mathews  and  Benger,  1914-) 

^         Gntt.Ca(CJIA>s  Gnis.Cu(C,HA)i 

*  *  per  100  Gma.        Solid  Phase.  t*.         per  xoo  Gms.        Solid  Phase. 

SiU.  SoL  Sat.  Sol. 

-n.6         0.37     oi(c,ha)mCAn        45.2       4.17     cu(c,HA)«-4cyH.N 

+  2  0.6  "  34.8  3.7s        Cu(CHA)f.CiH.N 

13  1.03  "  55.7         4- 13 

26.45  I -61  "  64.3  448 

37  4  2.83  "  76.2  4.83 

41.9  3  12  "  83 -3  5  40 

43 «  3-39  "  9S-4  6.31 

I'maition  point  »  44.7^* 

SQMB  BBOMIDB  (0U8)  CusBrt. 

SauBiuTY  OF  Cuprous  Bromide  in  Aqueous  Solutions  of  Potassium 

Bromide  at  iS^'-ao*. 

(BodlilDder  and  Storbeck.  1902.) 


MilKmnhper 

liter. 

Grams  per  Liter. 

r. 

Total  Co. 

ToUlBr. 

Cu  (ic). 

Cu  (ous). 

RBr. 

Total  Cu. 

Cu  (ic). 

Cu  (ous). 

> 

0.3157 

0.4320 

0.2096 

O.I061 

0 

0.0201 

0.0133 

0.0067 

i 

0.II9 

0.012 

0.107 

2.98 

0.0076 

0.0007 

0.0068 

> 

0.200 

0.013 

0.187 

4.76 

0.0127 

0.0007 

O.OII9 

> 

0.310 

0.02S 

0.285 

7. IS 

0.0197 

0.0015 

O.O181 

» 

0.423 

0.012 

0.4II 

9- S3 

0.0266 

0.0007 

0.0261 

0 

0.584 

•    •    • 

0.584 

II. 91 

0.0371 

■    •    • 

0.0371 

0 

0.693 

•    *    • 

0.693 

14.29 

0.0441 

■    •    • 

0.0441 

0 

8.719 

•    •    • 

8.719 

59- 55 

0.5540 

•    >    • 

0.5540 

100  gms.  acetonitrile  dtasolve  3.86  gms.  CusBrj  at  18°.  |  (Naumann  and  Schier.  1914.) 

Frttiiiig.point  lowering  data  for  mixture  of  CuBr  +  KBr  are  given  by  de 
Wii,i9ii. 

DQmE  BBOMIDB  (ic)  CuBr,. 
100  gms.  acetonitrile  dissolve  2^.43  gms.  CuBrj  at  18**.    (Naumann  and  Schier,  19x4.) 
100  gms.  95%  formic  acid  dissolve  0.16  gm.  CuBrj  at  2i^  (Aachan,  1913O 

DQmB  CABBONATB  Basic. 

Solubility  in  Aqueous  COi  Solutions  at  30*. 

(Free.  1908.) 

M'  0.5  n  NasCQi  and  0.5  n  CuSOi  were  mixed  and  the  precipitate  washed  and 
Bpeaded  in  HjO  containing  COs  at  a  pressure  slightly  above  atmospheric,  for 
(%s.  The  filtered  precipitate  was  kept  in  water  ready  for  use.  In  the  fresh 
otDtioa  or  dried,  the  molecular  ratio  of  the  constituents  was  found  to  be  iCuO: 
I'jCQi:  0.61  H]0.  For  the  solubility  determinations,  about  2  gms.  of  the 
Bopitate  were  suspended  in  600  cc.  of  HtO  and  COs  passed  in  to  the  desired 
Keotiation.  The  mixture  was  shaken  frequently  for  3  days.  The  total  COs 
dbe  aat.  solution  was  determined  and  the  free  CO2  calc.  by  aifference,  assuming 
t  the  amount  combined  to  the  Cu  was  in  the  molecular  ratio  2CuO:iCOs. 

Parts  per  Millioo.  Parts  p^r  Million. 


¥nc  CO».               Metallic  Cu. 

Free  CO,. 

MetaUkCO. 

o^pureHfO      1.5 

859 

28 

IS7                         8.3 

01 

31 

*77                        13 -7 

1158 

33-7 

34»                        17 

1224 

34-8 

743                        25.7 

1268-1549 

35 ■3-39-7* 

*  Saturated  with  CO^  at  i  +  atmosphere. 

iks  practically  identical  with  the  above  were  obtained  for  a  NaCl  solu- 

oootaining  100  parts  per  million.     Data  for  other  concentrations  of  NaCl 

lor  ocher  salts  are  also  given.     Salts  with  a  common  ion  depress  the  solubil- 

Those  with  no  common  ion  increase  it  slightly.    A  recalculation  of  the 

bs  ci  Ftee  i«  given  by  Seyler  (1908}. 
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Solubility  of  Mixtures  of  Copper  Carbonate  and  Potassium 

Carbonate  in  Water  at  25^ 

(Wood  and  Jones,  1907-08.) 

100  gms.  H2O  dissolve  3.15  gms.  CuCQi  +  105  ems.  KjCOj  at  25®  when  tlie 
solid  phase  in  contact  with  the  solution  is  CuCOj.lCCOt  4-  KtCQs. 

Additional  points  on  the  curves  were  determined  but  the  analytical  data  are 
not  given.  The  following  approximate  values  were  read  from  the  curve  for  the 
double  salt,  CuCOt.KsCOt: 

Gms.  per  100  Gms.  HjO.  _  ,.,«., 

^  ^^  ''         ^.  ^^*  Solid  Phase. 

lt,CO«.  CuCOi. 

IDS  3 . 1  s  KjCOH-  CuCQs.K«CQi 

100  3 .  20                      CuCQs.KaCQs 

90  3.40 

8s  3  60 

"  The  triple  point  for  double  salt  +  CuCOt  <:x>uld  not  be  determined 
CuCOs  is  not  capable  of  existing  alone  and  decomposes  into  COs  +  Cu(OH)a. 

COPPER  CHLORATE   (ic)  Cu(C10,)s.4lIsO.  ' 

Solubility  in  Water. 

(Meusser,  1902.) 


Gms.  Mols. 

t*.  Cu(aOa)s       Cu(Cld),    SoUd  Phase, 

per  100  Gms.  per  100  Mols. 
Solutions. 


Gtdb.  Mols. 

t*.    'CuCaO^s      Cu(aO0|    SoIid 
.  per  xoo  Gms.periooM<Ms.     ^ 


HA 

Solutions. 

lUO. 

3.43 

Ice 

18          62.17 

12.84  CaCOG^MW 

9  39 

CuCCIOj^HiO 

45        66.17 

15.28              - 

10.41 

.« 

59.6     69.42 

17.73              • 

11.02 

•4 

71          76.9 

25. 57 

—  12  30- 53 

-31  54.59 

—  21  57.12 

+  0.8      58.51 

Density  of  solution  saturated  at  18®  =  1.695. 

COPPER  CHLORIDE  (ic)  CuCl,.2HsO. 

Solubility  in  Water. 

(Reicher  and  Deventer,  1890;  sot  also  £tard»  1894.) 

Gms.  CoC^ 
per  looGiu. 

46.65 

47.7 
49.8 

SI  9 

Density  of  solution  saturated  at  o®  =  1.511,  at  17.5®  =  1.579. 
100  gms.  sat.  solution  in  water  contain  43.95  gms.  CuCls  at  30®,  solid  phases 
CUCI2.2H2O.  (Sduetnemakeis.  1910) 

COPPER  CHLORIDE   (ous)   CuCl. 

100  gms.  HjO  dissolve  1.52  gms.  CuCl  at  25®.  Ctfom,  x9xs^ 

Solubility  of  Cuprous  Chloride  in  Aqueous  Solutions  of  Hydrochlobic 

Acid  Containing  CuCU  at  25*. 

(Poma,  1909,  19 10'.) 

Results  for  2  n  HCl. 

Mols.  per  Liter. 


Gms.  CuCIt 
t*.             per  100  Gms. 
Solution. 

V 

Gms.  CuCU 

per  100  Gms. 

Solution. 

r. 

—  40  Eutec.     36.3 

20 

435 

SO 

0                 41.4 

25 

44 

60 

10                 42.45 

30 

44. 55 

80 

17                 43.06 

40 

45-6 

100 

Results  for  I  n  HCl. 

Mols.  per  Liter. 


Solid 


A&  CuCU+CuCl.  Phase. 
O  0.0862     CuQ 

O.I       0.2017 

0.2  0.3256  •* 
0.4  0.5707  - 
0.5    0.6924    •• 


CuC 
Addi 


:"  "^   >    Solid 

^  CuCU+CuQ.  Phase. 

O  O . 2365     CuQ 

0.094  0.3528 

0.188  0.4766 

0-235  0.5385 

0.282  0.6038 


<f 


M 


Results  for  4  n  HCL 

Mols.  per  Liter.  ^  „. 

SiSS.  cuci.+cua.  PI— 
o  0.7704   c>a 

0.09S  0.9044  - 

0.189  1-0370  • 

0.379  1-3040  • 

0.473  I  4380  - 
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•OLXTBIUTY  OF  CuPROUS  ChLORIDE  IN  AqUEOUS  SOLUTIONS  OP  HYDRO- 
CHLORIC Acid. 
(Easel  —  lhid.i6]  I7»  37»*  '89;  CompC.  rend,  zax,  s^Oi  'oS-) 


i^UB  Mofe 

.  per  to  cr.  Sol. 

Sp.  Or.  of 
S^tttkm>T 

Cms.  prr 

100  cc.  Sol. 

Cms.  per  ic 
CU2U9. 

oGms.Sc 

S^^dta  mt 

HCI. 

Cu/Ila. 

Ha: 

Hal 

0475 

**    • 

S  975 

I. OS 

0.471 

0.327 

0.448 

0.312 

15 

17s 

1.049 

1.486 

0.638 

1. 418 

0608 

2.9 

26.0 

1.065 

2.872 

0.948 

2.697 

0.932 

4  5 

34-5 

1.080 

4-457 

1-257 

4.127 

I  .164 

8.:25 

47.8 

I  135 

8.172 

1-743 

7.199 

I  535 

X5-5 

68.5 

1. 261 

15-7 

2.497 

12.46 

1.980 

33-0 

104.0 

1-345 

32.68 

3-827 

24.30 

2.845 

giMJri  at 

ii»-id». 

74 

54-4 

1. 19 

7-33 

1.983 

6.159 

1.666 

zo>8 

68.9 

1.27 

10.69 

2. 511 

8.422 

1-977 

12.8 

75  0 

1.29 

12.68 

2-734 

9.826 

2. 119 

16  0 

92 .0 

X.38 

15.84 

3  346 

11.48 

2.424 

iOLITBILJTT  OF  CUPRIC  CHLORIDE  IN  AqUEOUS  SOLUTIONS  OP  HYDRO 

CHLORIC  Acid  at  o**. 

(Enfd  —  Ann.  cliim.  phys.  [6]  X7»  351,  *Sg.) 


Sp  Gr.  of 
Solutions. 


Gms.  per  100  cc.  Sol. 
CuCla. 


Gms.  per  too  Gms.  Sol. 


I 

I 
I 
I 
I 
I 
I 
I 
I 


49 

475 

458 

435 

389 

319 

231 
288 

323 


61.70 

58-37 

55-95 

53-37 
46.01 

15  33 
15.81 

17.96 

29.0 


HQ. 

0.0 

1.64 

2.84 

3-83 

7  38 

13-67 
25.61 

37-36 
46.66 
Sat.  HCI 


CuQa. 


41 

39 
38 

37 

33 

25 
12 

12 
13 


41 

58 

37 

19 
II 

50 
46 

27 
57 


HCl. 
00 
I. II 

1-95 
2.67 

5-31 

IO-37 
20. 80 

29.00 

35  26 


Chloride,  Ammonium  Chloride  Mixtures  in  Aqueous 

Solution  at  30°. 

(Meerborg  —  Z.  anorg.  Chem.  45.  3,  '05O 


GcaoMper  too 

Grams  per  100* 

GffBS.Sat. 

Sotedaa. 

Gms. 

Solid  Phase. 

Solid  PhMe. 

NH/X 

CttOt. 

NH«a. 

0 

29.5 

•  •  • 

•    ■    • 

NHdQ 

1.9 

28.6 

6.0 

48.3 

NH/3  +  CaCb.sNH4Cl.,H,0 

36 

25.9 

37  0 

34-9 

CiaC^.aNH^.aH^ 

XO.5 

16.5 

21.7 

23  I 

M 

19. 9 

9-4 

28.5 

18.4 

M 

S9-4 

4-9 

351 

^S-3 

m 

41 -4 

2.1 

43  I 

13  3 

M 

4J-« 

2.0 

51.9 

6.6 

CQaMNHda.sHaO + CaQs-iHsO 

43 -9 

0 

•  •  * 

•  t  • 

CttCls.aH|0 

by 


cleterniinations  for  the  ammonia  end  of  this  system  at  25*  are 
Foote,  191a. 
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COPPIB  ABSMONIUM  CHLOBIDB  Cua«.3NH4a.2H^. 


Solubility 

IN 

Water. 

(Meerbtui^  190$^ 

«*. 

Gma. 

CuOt-aNHia 

per  100  Gms. 

Solution. 

SoKd  Phase. 

r. 

Gnu. 
CaCl|.aNHia 
per  100  Gms. 
Solution. 

lo.s 

3.87 

loe 

30 

27.70 

I0.8 

20.12 

4 

40 

30.47 

II 

20.3 

Ice+CuCl|.9NHca.9H^ 

so 

33.24 

lO 

20.46 

CuCl|.aNH<CLaHiO 

60 

36.13 

o 

12 

22.02 
24.26 

M 
M 

70 
80 

39. 35 
43.36 

20 

25 -95 

M 

CnCVaNB^CLaEyi  i 


Solubility  of  Cuprous  Chloridb  in  Aqubous  Solutions  or  Cdpkic 

Sulfate  at  about  20^ 

(Bodllnder  and  Storbeck,  1903O 


MiOiniobperl 

Liter. 

ft 

'CuSO,. 

0 

0.987 

I  975 
2.962 

4.937 

Total  Cu.  Total  a. 
2.880       5.312 
3.602       4.908 
4. 553      4687 
5.193      4.256 
7.276      4.329 

Cu(ic). 
2.25^ 

3  US 

4  131 
4.625 

6.546 

Cu(ous). 

0.622 

0.457 
0.422 

0.509 
0.730 

'CuSO,. 

0 
0.158 

O.31S 

0.473 
0.788 

Total  Cu.  Total  CL 

0.183^0.188 
0.229    0.174 
0.290    0.166 
0.330    0.151 
0.463     0.154 

Cu(fc). 

0.143 
0.200 

0.263 

0.292 

0.4x6 

'   O.O|0 

0.029 
0.027 
0.032 
0.046 

-     i 


Solubility  of  Cuprous  Chloride  in  Aqueous  Solutions  op 
Potassium  Chloride  at  about  20^ 

(Bodlftnder  and  Stocbeck,  1901.) 


MflUmob  per 

Liter. 

Grams  per  Liter. 

'  KQ. 

Total  Cu. 

Total  CI. 

CuCic). 

Cu  (ous).^ ''   KCL 

Total  Cu.  Total  CL  Ot  (k). 

Ca(ai4. 

0 

2.851 

5  416 

2.222 

0.629 

0 

0.181 

0.193     0.141 

O.O|0 

2., 

S      I  9SS 

6.015 

1. 421 

0.534 

0.186 

0.124 

0.213     0.090 

0.034 

5 

1.522 

7  52s 

I.C08 

0.514 

0.373 

0.097 

0.267     0.069 

0.03J 

0.045 

10 

1.236 

11  735 

0.475 

0.761 

0.746 

0.079 

0.416     0.030 

20 

1.446 

21.356 

0.324 

1. 122 

1.492 

0.092 

0.759     0.021 

0.07X 

50 

2. 41 1 

notdet. 

0.1088 

2.302 

3  730 

0.153 

notdet.    0.007 

0.146 

100 

4.702 

it 

0 

4.702 

7.460 

0.299 

"          0 

0.299 

300 

9  48s 

«{ 

0 

9  485 

14.920 

0.603 

0 

0.603 

1000 

07 

<i 

0 

97 

74.60 

6.170 

0 

6.170 

2000 

384 

« 

0 

384 

149. « 

24.42 

0 

24.4» 

The  results  in  the  .vl,  7th,  8th  and  last  line  of  this  table  are  at  16*. 


Solubilitv  of  Copper  Chloride  in  Aqueous  S(X«utions  op  Sodium 

Chloride. 


Crtos^coa, 

Sat.  XaCL 

per  100  cc  Solutioo  off: 

f. 

i5%Kaa. 

S%NaCi: 

11 

8.9 

36 

... 

40 

11. 9 

6 

I.I 

90 

16.9 

10.3 

2.6 

867 
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SoLUBiLrrY  OP  Cupsous  Chlortob  in  Aqubous  Solutions  of  Ferrous 

ChLORIDB  at  31.5^  AND  ViCB  VERSA. 
(KfOBBftim  and  No«,  iQxa.) 


b  order  to  ascertain  the  compofiition  of  the  solid  phase,  the  experiment  was 
by  mixing  together  weighed  amounts  of  HsO,  CuCl  and  FeClt  and  agi- 
in  a  thermostat  at  constant  temperature.    A  weighed  portion  of  the 
saturated  solution  in  each  case  was  analyzed  and  the  composition  of  the 
phase  calculated  by  difference. 


Gak 

per  TOO 

Gms.  H^. 

Solid  Plnie. 

Cms 

per  100 

Gms. 

HA 

Solid  Phase. 

Fed,. 

CaCL 

FeCl^ 

CuCl. 

0 

I    S3 

CuQ 

43-75 

12 

•42 

CuCl 

6. 

02 

1-33 

54 

17 

.04 

(( 

II 

.62 

1.80 

66. 

40 

21 

.6 

it 

16 

30 

3    " 

73 

.20 

23 

.30 

"  +FeCl,.4HjO 

36 

30 

7.12 

71 ' 

90 

21 

6S 

FeCl|.4HiO 

29 

35 

8.06 

69. 

30 

II 

•9 

« 

33 

.12 

9.56 

u 

65 

10 

0 

t€ 

or  Cuprous  Chloride  in  Aqueous  Solutions  of  Sodium 
Chloride  at  26.5^  and  Vice  Versa. 

(Kianami  and  Noat,  1912.) 


Gnu.  per  100  Gms.  H/). 


(See  remarks  above.) 

Cm^per 

IOO< 

1mm.  Bfi. 

%dW1  fhiMi 

CmCL 

»MMmt  M  MMmmB* 

0 

1-55 

CuCl 

10.8 

3.15 

it 

20.7 

7  30 

(t 

«7 

40.60 

tt 

36.4« 

49.10 

€€ 

NaO. 

CiiO.  • 

ouna  rama 

44 

14 

57 

.21 

CuCl 

55- 

10 

44 

.10 

NaCl 

56. 

80 

41 

70 

t( 

50.90 

18. 

70 

tt 

SoLfmuTT  or  Cuprous  Chloride  ~in  Aqueous  Solutions  of  Potassium 

Chloride  at  22®  and  Vice  Versa. 

(BrBnsted,  x9xa.) 


3-»7 
6.56 

8.24 

"•33 

15-3^ 

17-47 
20.31 


o 
o 

2 

4 
7 


19 

80 

19 
10.21 


SoGd 


CaCL 
O.II5    CbQ 
40s       - 
861       - 


Gmt.  per  xoo  Gnu. 
Sat.  Sol. 

Ka.  CuQ. 

21.64      13.32 

23.84      17.23 
25.24      21.47 

23.87    15.48  cua.aKa 

23 -57    13-99 
23.50    11.39 

2349      7-35 


Solid 
Phase. 

CuCl 

M 
M 


U 


Gnu.  per  xoo  Gmt. 


iS. 


Sol. 


KCl. 
24.04 

25   03 
26.28 

27.06 

26.68 

26.32 

25.68 


CuQ. 

4.53 
3.14 
2.20 

1.60 
I. 21 

0.58 
O 


SoUd 
Phase. 

CuCl.aKD 

u 
u 
(« 

KG 

M 
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Solubility  of  Cupric  Chloride  in  Aqueous  Solutions  of  Mekcuuc 

Chloride  at  35**  and  Vice  Versa. 

(Schreinemaken  and  TImhius,  1912.) 

o  ...  _,  Cms. per  100 Gms. Sat. SoL 


Gms.'per  Too'Gms.  Sat.  Sol. 


HgO,. 

CuU,. 

OUUU  JTIHUC. 

0 

44.47 

CuCl,.2H80 

21.03 

37  30 

33-5 
26.07 

44-47 
50.47 
52.44 

23.31 
21.50 

19.40 

"  +HgCl, 
HgCl, 

52.54 
52.81 

51   03 

49.50 

23.87 

8.51 


Cuds. 

18.46 
18.06 

14.73 

5-94 
2.64 

o 


Solid 

HgCU 


Solubility  of  Copper  Chloride  and  Potassium  Chloridb  Doubu 

Salts  and  Mixtures  in  Water. 


(Meyerfaoffer  —  Z.  physik.  Chem.  s  xo3>  '90O 


^    CI  per  I  Gram  Solution. 


Mols.  per  100  Mob.  H|0. 


••. 

Present  as 
CuQa. 

Present  as' 
KU. 

Cuds. 

Kn. 

39-4 

0.120 

0.107 

556 

9-93 

49.9 

0129 

O.II5 

6-39 

II. 4 

60.4 

0.142 

0.125 

771 

13.6 

79.1 

0.168 

0.142 

II. I 

18.8 

90-5 

0.188 

0.154 

14.9 

24.4 

93-7 

0194 

0.156 

16.2 

26.0 

98.8 

0.197 

0.162 

17  5 

28.7 

0 

0.214 

0021 

9.84 

1.94 

39-6 

0.232 

0049 

12.9 

5-44 

50.1 

0.233 

0059 

ni 

6.90 

52 -9 

0241 

0062 

14.8 

7  63 

60. 2 

0246 

0066 

15.8 

8.49 

72.6 

0.25s 

0.063 

16.8 

8.35 

64.2 

'.  .  ." 

•  •  « 

14.9 

II. 6 

72.5 

•  •  • 

•  •  • 

14.8 

15  0 

SoBd 


Caaa.aKa.aHsO  +  KCI 


cuOj-Kn+Ka 

CuCIs.aKCUUsO  +  Caaa.a^O 


CuQa  JCa  +  CuQs^HsO 

•4 

Cuaa.aKa.aHaO  +  CuC^JUS 
CuCbJCCl 


Solubility  of  Cupric  Chloride  in  Aqueous  Solutions  of  Sodium 

Chloride  at  30**  and  Vice  Versa. 

(Schreinemakers  and  de  Baat,  1908-09.) 


Gms.  per  too  Gms.  Sat.  Sol. 


^aCl. 

CuCl,.  ' 

OUllU  X^IIOSC. 

0 

43-95 

CUC12.2H20 

3.10 
4.28 

41.14 
41.06 

6.41 

10.25 

12.02 

39.40 
36.86 

32.38 

"  +NaCl 
NaCl 

Gms.  per  too  Gmi.  Sat.  SoL 


NaCl. 

CuCi,.  ' 

oouQ  rnai 

12.25 

32.40 

NaQ 

13.54 

28.64 

it 

15.40 

23.72 

it 

18.44 

16.98 

it 

20.61 

11.03 

€t 

26.47 

0 

U 
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SOLUKLITT  OF  CUPRIC  CHLORIDE  V^  AQUEOUS  ALCOHOL  AT    11.5". 
__  (BOdtker.  1897) 

10  gvis.  of  CuCls2HsO  and  the  indicated  amounts  of  CuCIs  were  added  to 
portions  of  alcohol.    The  solutions  shaken  two  hours^'and  5  cc.  portions 


«9-3 
^3 
96  3 
99-3 


CuQ*  Cms,  per  s  cc.  Solution. ' 

Added.  HSfi.  CuCl,. 

o  0.794   1. 137 

o  0.648   1.090 

o  0.478   1. 116 

o  0.369   1.208 


Vol.  % 
Alcohol. 

99-3 
99-3 
99-3 
99-3 


Gms.  CuCl,^  Gms.  per  s  cc.  Solution. 


Added.  ^^^  H,0. 
0.223  0.330 
0.887  0247 
1.540        O.I9I 

I. 957   0.164 


CuCl,. 

I -295 
1.639 

2.086 

2.400 


SoLnBILITY   OP  CUPRIC   CHLORIDE   IN   SEVERAL  SOLVENTS. 

—  Aim.  dam.  phys.f?]  a»  564,  '94;  de  Bniyn  —  Z.  physik.  Chem.  xo^  783,  '9a;  de  Cooindc  — > 
Compt.reiid.  Z3x»  59,  '00;  St.  von  Laazczynski  —  Ber.  a7t  aaSs,  '94.) 

Gnuns  CuGs  per  xoo  Grams  Sat.  Solution  at: 


IfeChvI  Akohol 
ethyl  Alcohol 
ftopyl  Alcohd 
Iso  Propyl  Akohol 
m  Butyl  Alcohol 
AIM  Alcohol 
Etfaji  Formate 
Ethyl  Acetate 
(ahs.) 
(80%) 


if' 


20- 


36 

32 
29 

23 
10 


8.86*    8.92t 


40.5  (deB.)    36.5 
35.0  (deB.)    35.7 

305 


40". 
37  o 

39  o 

305 
16.0 

16.0 


80" 


•  (CiiClt.3  Aq.) 


0.043  (11'') 
t  (Cua2^  Aq.) 


15 -3 
23.0 

9.0  8.0 

30  2.5 

2.88(18^)  ... 

18. 9t 

O-II 

X  (23**  CuCb-a  Aq.) 


30 
16 


o 
5 


3  (72^) 
40  (56°; 


For  the  solubility  of  cupric  chloride  in  mixtures  of  a  number  of 
oceanic  solvents,  see  de  Coninck. 


Aoetooitrile 
Ethyl  Acetate 
Xethyi  Acetate 


f. 

18 
18 
18 


Gms. 

CuC,  per 

xoo  Gms. 

Sat.  Sol. 

1-57 
0.4 

0-5S 


Sp.  Gr. 
Sat.  Sol. 


Authority. 


.  .  .         (Naumann  and  Schier,  19x4.) 
0 .  9055   (^Aumann,  1904.) 
0 .  939      (Naumann,  1909.) 


Anhydrous  Hydrazine   Ord.  temp.    5  (decomp.)  .  .  .         (WeUh  and  Brodenon,  X9X5.) 

SoLCTBUxnr  of  Cuprous  Chloride  in  Acetonitrilb.     (Naumann  and  ScUer,  19x4.) 
100  pns.  acetonitrile  of  boiling  point  81.6®  dissolve  13.33  S^i^s.  CuCl  at  i8^ 

Solubility  op  Cupric  Chloride  in  Pyridine. 


Gms. 

IW,    A'Jt. 

f-/ 

Gms. 

r. 

CaCkper 
xoo  Cms. 

Solid  Phase. 

f 

CuCl,  per 
100  Gms. 

Solid  Phase. 

- 

Sat.  Sol. 

Sat.  Sol. 

-17  3 

0.140 

Cua|.6r«H|N 

45 

0.422 

CuCU.aC»H»N 

—12. 1 

0.19s 

M 

S3 

0-493 

ti 

—10 

0.295 

"  (unstable) 

60 

0-565 

"  (unstable) 

—  8.9  tr. 

pt. 

0.270 

"  +CuCW.2r«H,N 

62 

0.616 

M                                 14 

+  2 

0.275 

CaCl».aCAN 

58' 

tr. 

pt. 

•  •  • 

"  +aCuCl,.3r,H,N 

10 

0.293 

M 

63 

0.543 

2CuCl2.3C»H»N 

25 

0.348 

M 

75 

0.631 

M 

iS 

0.382 

« 

95 

0.917 

m 
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Distribution  of  Cupric  Chloride  between  aq.  HCl  and  Ethbi 

When  I  gm.  of  copper  as  chloride  is  dissolved  in  100  oc.  of  10%  HCl  and  ahafai 
with  100  cc.  of  ether,  0.05%  of  the  metal  enters  the  ethereal  layer.    OW«xmii 

COPPER  Ammonium  CHLOBIDB;  CuCli.NH«CL 

Solubility  in  Absolute  Alcohol  at  25^    (Footc  ud  Walden,  19x1.) 

Cms.  per  loo  Gms.  Sat.  Sol.  ^  .. .  «. 

^—  *  Solid  Phase. 

CuCU.  NH^a.  ^^  ^^^ 

4.7  not  det,  NH4CH-CUCI1.NH4CI 
6.45                     "  CuC]«.NH4Cl 

12.90 

34.7  ^  "  "  +CuC]«.CtH,OH 

COPPER  PotassiJm  CHLORIDB  CuCli.KCL 

Solubility  IN  Absolute  Alcohol  AND.jLN  Acetone  at  25^  (FooteaiidWaUei.1911)  ] 
In  Absolute  Alcohol.  %  ^  >  •  In  Acetone. 

Gms.  per  xoo  Gms.  Sat.  Sol.  .  ...  _.  •    •     Gms. per  xoo Gms. Sat. SoL        <«...«. 

'-TT-rr • tt:; '  Solid  Phase.    .        *  ^  Jr^       *    „^         >        SoBdWii* 

1.40          0.28       Ka+cua,.Ka  0.34  0.38      Ka+cucua 

2.15  not.  det.  CuOi-Ka  0.48  not  det.  CuOi^a 

5.25            "          "  1.50  " 

30.16            "          "  2.06  " 

34.45  0.21  "  +CuCl,.C,H|OH        2.40  0.27  -  +CuCWC*t> 

33 .  97  o  Cucu-CAOH 

Freezing-point  data  (solubility,  see  footnote,  p.  i)  are  given  for  the  foOowiBf 
mixtures  of  cuprous  chloride  and  other  chlorides. 

CuCl  -h  CuCli    (Sandonnini.  1912  (a)). 
-{-  FeCli     (Hermami,  191  x.) 

+  PbCli 

+  LiCl  (Sandomuni,  191 1, 19x4;  Konvng,  19x4.) 

+  RbCl  (Sandouiiai.  1914;  Sandooiuni  aiKl  Aureggi,  19x9.) 

-h  AgCl  (Sandonnini,  1911, 1914;  Poma  and  Gabbi,  X9xx,  xQxa.) 

+  KCl  (Sandonnini,  x9ix,  1914;  Korreng,  X9X4;  Sackur,  19x3;  Poma  and  Gabbi,  t9xx,i9tt^ 

+  NaCl  (Sandonnini,  x9xx,  19x4;  Korreng,  19x4;  Sackur,  19x3;  de  Ceaaii,  zQxz.) 

-|-  TlCl  (Sandonnini,  19x1,  19x4.) 

**      -h  SnClj  (Hermann,  19x1.) 
"     H-ZnCl, 

Freezing-point  lowering  data  for  mixtures  of  CuCl  +  CuiO  and  CuQ  +  Cai 
are  given  by  Truthe,  191 2. 

COPPER  Potassium  CITRATE  CuK4[(COOCH,),C(OH)COO],. 

100  cc.  sat.  solution  in  HsO  contain  43.3  gms.  of  the  salt  at  10^.    (Pickcriiv,  191 

COPPER  CYANIDE   (ous)   Cu,(CN),. 

Freezing-point  data  for  Cui(CN)j  -h  KCN  and  Cui(CN)i  +  NaCN  are  givi 
by  Truthe  (19 12). 

COPPER  HYDROXIDE   (ic)  Cu(OH)t. 

Solubility  in  Aqueous  Solutions  of  Ammonia  at  i8**.     (Dawson,  1909.) 

Mols.  NH]  per        Gm.  Atoms  Cu  per  Mols.  NH|  per      Gm.  Atoms  Cu  per 


14 
11 
II 
II 
<l 
II 
II 
II 


Liter. 

Liter. 

Uter. 

Liter. 

0.2 

0.00054 

3 

0.0548 

O-S 

0.0033 

4 

0.0784 

I 

0.0109 

5 

O.IO4I 

i-S 

0.0204 

6 

0.1254 

2 

0.0314 

8 

O.IS99 

2-5  . 

0.0442 

9.96 

0.1787 

Three  series  of  results  at  25**,  somewhat  higher  than  the  above,  are  given  1 
Bonsdorff,  1904. 

Data  showing  the  effect  of  increasing  amounts  of  (NHOiSG^,  Ba(OH)i,  NaO 
and  of  NaiS04  upjn  the  solubility  c7  cupric  hydroxide  in  aqueous 
solution  at  I8^  are  gix'en  by  Dawson,  1909  a. 
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lODATI  (ic)  Cu(IQi),HA 

K  liter  aat.  aqueous  solution  contains  1.36  gms.  Cu(IOt)t  at  25®,  determined 
ncmsmeinent  01  single  potential  differences  against  a  o.i  n  calomel  electrode. 
(Spencer,  1913.) 

ma  XODIDB  (ic)  Cult. 

)iie  liter  sat.  aqueous  solution  contains  11.07  S™^-  ^ult  at  20®. 

(Fedotieff,  xgix-xa.) 

VRB  lODIDS  (ous)  Cutis. 

Solubility  of  Cuprous  Iodidb  in  Aqueous  Solutions  of  Ammonium 

Bromide  and  of  Potassium  Bromide. 

(Kohn,  1909;  Kohn,  and  Klein,  19x3.) 

icnkt  for  Aq.  NH4Br  at  20^  Results  for  Aq.  KBr  Solutions. 

Nomulity  Gms.  Cu|If 
t*.         of  KBr    per  xooo  cc. 
SoL         Sat.SoL 

2  1.9068  19.5  2  1.467 

3  36540  24  2        1.558 

4  6.0588  19.5         3         3.409 


IHJr     per  xooooc 
ST     ^at.Sol. 


Normality    Gms.  Cu|It 
V.     of  KBr   per  xooo  Gms. 
Sol.  Sat.  Sol. 


23 
22 

22 


3 
4 

4 


3  595 
7.126 

6.977 


0.964 
1.032 
1.090 
1. 112 
1.232 
1.040 
0.898 


Gms.  per  Liter. 


1. 


SoUd 
Phase. 


SOLUBIUTT  OF  CUPROUS  lODIDE  IN  AqUEOUS  SOLUTIONS  OF   lODINE  AT  20* 

AND  Vice  Versa.    (Fedotieff,  1910-n.) 

Jii  per  Liter.       Solid  Gms.  per  Liter.  Solid 

U  L        Phase.     ^"C^,        "        T      '    P»»*se.  'cH! 

9-285    0.5848    Col      0.964      5.0854  Cul  0.748 

>-4S2   1.3053     ^       1.032     5.6854    "  0.606 

^.583  1. 9218   "    1.090   6.2816  "  0.448 

•^^  2-5573    "      II"    6.5301    "  0.300 

756  3  2042    - 

^  3  9539    - 
^  4  4359    " 


5.0854  Cul 

5  6854  " 
6.2816  " 
6 . 5301  " 
7.6529 
6.4440 

5-5941 


"  +1 
I 


4.71" 
3-8562 

2.9493 
2.0689 

I . 2304 

5.4609  Cul+I 


•< 


<i 


II 


41 


0.159 

at  0*^=0.925 
"     at  40**=  1.658   11.3658 
Iodine  determined  by  thiosulfate  titra- 


Cbostant  agitation  and  temperature. 
b;  copper,  el^rtrolytically. 
Vdditiooal  data  for  the  solubility  of  cuprous  iodide  in  aqueous  solutions  of 
be  in  preseiice  of  acids  and  salts  at  25**,  are  p^iven  by  Bray  and  MacKay 
10).  These  authors  state  that  cuprous  iodide  is  difficultly  soluble  in  water, 
in  the  presence  of  iodine  a  considerable  amount  dissolves,  owing  to  the 
nation  of  cupric  iodide  and  tri-iodide. 

X>  gms.  acetonitrile  dissolve  3.52  gms.  Cutli  at  18**.       (Naumann  and  Schier.  19x4.) 


PnOt  MIT&4TI  (i 

ic)  Cu(NO,),. 

-  I  ..^.».w( 

^>  ▼  ^sa  t-rj    ]^»«>»mx«a^sa|     **t' 

Solubility  in  Water. 

(Funk,  1900.) 

Gns. 

Ca(NOk>, 

DfcriooGBia 

Sotutioo. 

Mob. 
Co(NOk), 
.    per  100 
Moh.II^. 

Solid  Phase.               t*. 

Gms. 

Cu(NO,), 

per  100  Gms. 

Solution. 

Mols. 

Sit^,^'    Solid  Phase, 
per  100 

MoU.  H^. 

I       36-08 

5.42 

Cu(N0a)s.9H^         20 

55  58 

12          Cu(N0i)s.6Hi0 

>      40.92 

6.65 

26.4 

63 -39 

16.7 

K     39  52 

6.27 

Ca(N0i)s.6H|0         25 

60.01 

14.4    Cu(N0i)s.3H^ 

>     45 

7.87 

40 

61.51 

15.2 

>     48  79 

9  15 

60 

64.17 

17.2 

J     53  86 

11.20 

80 

67.51 

20 

"45 

77.59 

33-3 

ensty  of  solution  saturated  at  18®  ■=  1.681. 


HjOdia9olvei274gms.Cu(NOi)jat20°,{iiosat.sol.  =  i.688.  (Fedotieff,  1911-12.) 
ata  for  the  solubility  of  copper  nitrate  in  aq.  ammonia  solutions  are  given 
caaevich,  1913. 

ata  for  the  solubility  of  copper  nitrate  in  aq.  solutions  of  copper  sulfate 
ol  aodhim  nitrate  at  20^  are  eiven  by  Massink,  1916  and  1917. 
o  oc  anhydrous  hydrazine  dissolve  i  gm.  copper  nitrate,  with  decomposi- 

at  room  temp.  (Welsh  and  BrodersoQ,  X91S.) 
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solubilxtt  of  coppbr  sulfate  in  aqueous  solutions  of  ammonium 

Sulfate  at  o®. 

(Ensd.  z886.) 

MilKgram  Eqniv.  per  c     r>      <  Grains  per 

lo  cc  Solutkm.  ?>;  w.  of  jqo  cc.  Solution. 


(NH«),SO«.                 CuSO.                                          (NH4)tS04.  CuSO«. 

o         18.52      I. 144       O  14-79 

5.45       20.15       1. 190        3.61  16.09 

7           10.5        I. 108        4.63  8.38 

7.4         9.1        1.099        4.90  7.26 

8.45        6.425      1. 0815       5.59  5.13 

11.3s              3-7              1071              7SI  2.95 

18.6                I. 178          1.082            12.31  0.94 

31.2                I                 1. 116            20.65  0.80 

SoLUBiLrrT  OF  Mixtures  of  Copper  Ammonium~Sulfate  and  Nickel 

Ammonium  Sulfate  in  Water  at  i3''-i4'': 

(Fock.  1897.) 

CuSO«.(NH4),SO«.6H,0  +  NiSO^-CNHOiSOi-jSHiO. 

Mob.  per  xoo  Mob.  H^.                  Mol.  %  in  Solid  Phase. 


C«SalL 

NiSalt: 

0 

100 

33  34 

66.66 

56.05 

43-95 

73.89 

26.20 

79.92 . 

20.08 

100 

0 

Cu  Salt. 

Ni  Salt. " 

CuSalt. 

Ni  Salt.  ^ 

0 

0.521 

0 

100 

0.1476 

0.295 

10.29 

89.71 

0.2664 

0.2089 

30.59 

69.41 

0.4165 

0.1449 

52.23 

:    47.77 

0.4785 

0.1202 

78.80 

21.20 

1.0350 

0 

100 

0 

SaUBILlTY  OF   MiXTL'RES   OF   COPPER  AMMONIUM  SULFATE  AND  ZiNC 

Ammonium  Sulfate  in  Water  at  I3*'-I4^ 

(Fock,  1897.) 

CuS04.(NH4)iS04.6H,0  -h  ZnS04.(NH4)2S04.6H,0.    . 


UtL%m 

Solotjoa. 

Mob.  per  100 
Cu  Salt. 

Mob.  H,0. 
Zn  Salt. ' 

Mol.  %  in 

Solid  Phase. 

Ca.Stk 

ZaSalt: 

Cu  Salt. 

Zn  Salt.  ' 

4.97 

95.03 

0.0422 

0.8069 

2.39 

97.61 

10.65 

89.35 

0.0666 

0.5638 

4.52 

95.48 

19.24 

80.76 

O.I218 

o.5"5 

90-3 

90.97 

30.19 

69.81 

0.2130 

0.4924 

14.67 

85.33 

44.44 

55.56 

0.3216 

0.4022 

22.62 

77.38 

100 

0 

1-035 

0 

100 

0 

Solcbiuty  of  Copper  Sulfate  in  Aqueous  Solutions  of  Magnesium 

Sulfate  at  o®. 

(Diacon.  1866.) 


CflH.per  xoo 

Gm.  n/y. 

CMiCk. 

MfbO^ 

0 

26.37 

2.64 

25   91 

4-75 

25-30 

9.01 

23   30 

Solid  Phase. 
M<SO|.6H|0 

M 
M 

McSQ«.6H/)+CuS04.sHiO 


Cms.  per  xoo  Gms.  H9O. 


CUS04. 

MgS04. 

ooua  ramae* 

12.03 

15.67 

CuS0«.5H^ 

13.61 

8.64 

M 

14.99 

0 

« 
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SOLUBIUTY  OF  COPPBR  SULFATB  IN  AqUBOUS  SOLUTIONS  OT  COi 


Gnti.  per  loo  GmSa 
Sat.  Sol. 

Chlorid 

(Scfaidnem 
SolMPhaM. 

CuSOi-sHrf) 

it 

u 
it 

B  AT  30*. 
aken,  1910.) 

Cms.  per  100  Gms. 
Sat.  Sol. 

Solid  PlMK. 

CuClf            CuSO«. 

o            20.32 

6.58         13.62 
15.68            8.93 

25.67            4.77 

Cud,. 
39.48 
42.62 

43.25 
43.9s 

CuSO«. 
3.21 
2.90 
1. 14 
0 

CuS04.5EbO 

"+CuCl,.2E 
CuClt.2Hrf) 

Data  for  Equiubrium  in  Comflbx  Ststbms  Containing  Coppbr  Sulfj^ 

Sjrstem.  Authority. 

CuSOi  +  CuCli  4-  (NHOjSOi  +  NH4CI  +  HjO  (Sduememaken,  1910.) 

+       "       +  K3S0«  +  KCl  +  HsO  (Schmnrmakera  and  de  Baat,  1914 

+       "       +  NajSOi  +  NaCl  +  HjO  (Sdudnemakm,  1911.) 

+  LisSOi  +  (NH«)sS04  +  HsO  (Schranemaken.  1909.) 


tt 

«« 


SOLUBILITT  OF  COPPBR  SULFATB  IN  AqUBOUS  S(X«UTI0NS  OF  LnHIUlC 

Sulfate  at  30*. 

(Schrrinranakeri,  1908, 1909.) 
Cms. 


Gms. 


100  Gms. 
t.  Sol. 


Li,SO«. 
O 

3-54 

6.08 
11.94 

15.72 


CUS04. 
20.32 

17.59 

16.10 

13.55 

12.14 


SoUd  Phase. 

CuS04.sHtO 


<« 


tt 


it 


tt 


xoo  Gins. 
1.  Sol. 


Li,S04. 
17.92 

20.55 
22.23 

23.59 
25.24 


CuS0«. 

11.04 

10.05 

6.41 

3.39 

o 


Solid 


CUSO4.SH1O 

"  +Li,S04 
LitS04.I^ 


it 


t€ 


Solubility  of  Copper  Sulfate  in  Aqueous  Solutions  of  Lithium 


In  Lithium 
Chloride. 

Gms.  per  100  cc. 
Sat.  Sol. 


LiCl. 
3.10 

5.93 
12 


CUSO4. 

2o.oi5 

18.78 
17.03 


Other  Chlorides  at  25®. 

(Hen,  19x0.) 


In  Potassium 
Chloride.; 

Gms.  per  100  cc. 
Sat.  Sol. 

KCl.  ^      CuSOT. 

4.19  23.89 

8.7s  24.92 

17.50  29.03 


In  Rubidium 
Chloride. 

Gms.  per  xoo  cc. 
Sat.  Sol. 

"  RbCl.         CUSO4. 

o  22.34 

13.22      25.02 


In  Sodium 
Chloride. 

Gms.  per  100  cc. 
Sat.  Sol. 


NaCl.        Cu! 

2.10  22.4 

7.72  22.7 

14.79  24.05" 


Solubility  of. Copper  Potassium  Sulfate  CuKs(S04)i.6HsO  in  Water  at  25* 
100  gms.  H2O  dissolve  11. 14  gms.  CuKiCSOOj.  (Trevor,  X8914 

Additional  data  for  the  system  Copper  sulfate  +  Potassium  sulfate  -I-  Hfi  are 
given  by  Meerburg,  1909. 

Data  for  the  solubility  in  water  of  mix-crystals  of  copper  sulfate  and  man- 
ganese sulfate  at  o**  and  17°,  and  of  copper  sulfate  and  zinc  sulfate  at  12*,  iS*, 
25**,  SS**,  40**  and  45°,  are  given  by  Hollemann,  1905-06. 
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GOPPIB  SULTATI 


SuLPATB,  Manganese  Sulfate,  Mixed  Crystals  at  25^ 

(Stortcnbeckcr.  1900.) 
too  Gat.  H|0.  Mob.  per  too  Mob.  H|0. 


^-y6 


MbSQi. 
Cky«abwith  sHgO. 

O 

3  69 


Cu. 
3.283 

3.33 


Mn. 

O 

0.44 


►  - 

ft  « 


S 
I 

9 

7 
I 


h   . 


> 
& 


--47 


31  53 
39-41 

46.77 

S3  39 

S«-93 
61.83 

Cky«ab  with  7H«0. 
46.77 

S3  39 
67  .07  ± 


IS4 
I  31 

X.06 

073 
0.34 
0.0 

1.06 

o  73 
0.0 


3  76 

4.70 

SS9 

6.37 
7  03 

7-37S 

S-58 

6.37 
8±* 


Mol.%Cu 
inSolutkn. 

Mol.%Qi 
inCryitab. 

100 

100 

90.5 

99-3 

83 -5 

•  •  • 

74.1 

97-3 

S7-7 

951 

31  0 

81.3 

29.0 

•  •  • 

26.1 

70.4 

21.8 

•  •  • 

21.2 

42.6 

20.0 

34.4 

15 -9 

22.9 

13  45* 

15.2* 

10.27 

10.5 

SO 

49 

4.6 

•  •  • 

2-31 

2.15 

0.0 

100. 0 

20.0 

28.2 

15 -9 

^3  5 

13  ^s 

20.8 

10.27 

16.0 

4.6* 

5-8* 

0.0 

100 

*  Indiaitc»  points  of  UbO  eqtuUfarioiii. 

Sulfate,  Zinc  Sulfate,  Mixed  Crystals  in  Water  at  18* 

(Stortenbtfcker,  1897.) 


Mol.  %Cu 
in  Sohrtioo. 

100 
46.8 
28.1 
19.2 
36   2 

21    S 
17.6 

14.0 
8.36 
4.87 
0.0 

19. 2 
8.36 

4.4a 
0.0 


Mol.  %  Ca 
in  Crymt. 

100 

94.9 

77-9 

40.4 

29-5-31 -9 

24 . 1-28 . 
19.0-22. 
12. 4-14. 9 

7.02 

O 

5.01 

1.97 

LIS 

0.00 


Tridinic  CryBtab  with  5H«0. 


»  Monoclinic  CryitAli  with  7HiO. 


Rhombic  Cryitab  with  THgO. 


COPPBB  SULFATE 
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Solubility  of  Copper  Sulfate,  Sodium  Sulfate  Mixtures  in  Wateb. 

(Koppel,  1901-oa;  Massoi  and  Maldes,  1901.) 


Solid  Phase. 


Gins,  per  i 
Solut 

too  Gms. 

Mols.  per  zoo  Mds. 

f. 

ion. 

H,0. 

CUSO4. 

Ma,b04. 

CUSO4. 

Na«S04. 

0 

13.40 

6.23 

1.88 

0.98 

10 

14.90 

9.46 

2.23 

1.56 

IS 

15.18 

11.64 

2.34 

2.02 

17.7 

14.34 

13-34 

2.24 

2.34 

23 

14  36 

12.76 

2.23 

2.21 

40.15 

13-73 

12.26 

2.10 

2.10 

17.7 

14.99 

13  48 

2.37 

2.39 

23 

16.41 

11.35 

2-57 

1.99 

40.15 

20.56 

8 

325 

1-47 

18 

13.53 

13  84 

2.10 

2.41 

20 

11.34 

15-70 

1.76 

2.73 

25 

6.28 

21.20 

0.98 

370 

30 

2.607 

28.38 

0.43 

5-21 

33.9 

1.475 

32.30 

0.25 

6.18 

37-2 

1.494 

31.96 

0.25 

6.08 

30 

5  38 

22.17 

30.1 

3-69 

2537 

> 

•  •  • 

* 
•    •    • 

30 

1-57 

32.09 

,          t 

• 

CaS0^.5HdO+Na.SO|.xoH«0 


« 


CiiSCVNaiSO«aII,0 


CuS04.Na,SQt.2H/>+CiiS(V5QP 


CuSO«J^a«SO|.2H|O+Na«S0liab^O 


« 


CuS04.Na^4.2H^+iiicreaiiV 
amts.  of  Na«SQ|.xoH;^ 


Data  for  the  system  copper  sulfate,  sodium  sulfate,  water,  at  20**  and  35* 
are  given  by  Massink,  1916,  191 7. 


Solubility  of  Copper  Sulfate  in  Aqueous  Solutions  of  Sulfuric 

Acid  at  o".       (Engci,  xss?.) 


Milligram  Eqinv. 

per  10  Gms. 

Sp.  Gr.  of 
Solutions. 

1. 144 

Grams  per  100  Grams 
H.O. 

H,SO«. 
0 

CuSO«. 
18.6 

H,SO«. 
0 

cuso*: 
14.85 

4.14 
14.6 

17.9 
19.6 

1. 143 
1.158 

2.03 
7.16 

14.29 
15.65 

31 
54.2 

12.4 
8.06 

1. 170 
1. 195 

15.20 
26.57 

9.90 
6.43 

56.25 

7-75 

I. 211 

27-57 

6.19 

71.8 

5 

1.224 

35.2 

3  99 

Solubility  of  Copper  Sulfate  in  Aqueous  Solutions  of  Sulfuric  Acid 

AT  25".      (Bell  and  Taber,  1908;  Foote,  1915.) 


Gms.  pel 

100  Cms. 

4,  Gms.  per  zoo  Gms. 

Sat. 

Sol. 

CUSO4.  ' 

SoUd  Phase. 

Sat. 

Sol. 

SoUd  Phase. 

HsSOf. 

H,S0,. 

CuSOi. ' 

0 

18.47 

CuS04.sH^ 

55.72 

2.13 

CuS04.3H,0+CttSO  ^0 

II.  14 

12.62 

« 

61.79 

0.95 

CuSCVHiO 

25.53 

592 

f< 

77.93 

0.17 

f 

36.77 

325 

M 

83.29 

0.15 

m 

42.15 

2.63 

M 

85.46 

0.19 

u 

47.66 

2.59 

U 

85.76 

0.43 

"  +CuSOii 

49 

2.83 

"  +CuS04.3H,0 

86.04 

0.40 

CuSQ^ 

50.23 

2.70 

CUSO4.3HJO 

92.70 

0.19 

«• 

54.78 

2.19 

M 
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Solubility  op  Copper  Sulpate  in  Methyl  and  Ethyl  Alcohol,  etc. 

(de  Bniyn,  1892;  de  Coninck,  1905-) 


Methyl  Alcohol  Abs. 


«< 


c« 


c< 


l( 


l€ 


U 


% 


Abs. 

Ethyl  Alcohol  Abs. 
Oycol 
Gfycerol 
Glycerol 

95%  Formic  Add 
Anhy.  Hydrazine 


18 
18 
18 

3 

3 
14.6 

15. S 

15-16 
18.5 


CUS04. 

CuS04.sH,0. 

Alcohol  at  15®. 

I  OS 

156 

(Schiff,  z86z.) 

0-93 

Wt.  %         Cms.  CuS0«.sH«0 
Alcohol.       per  zoo  g.  Solvent. 

0.40 

134 

10                  153 

I.I 

20                    3.2 

7.6* 

40                    0.25 

30 

36.3 

(Ossendowski,  1907.) 

°:°? 

(Aschan,  Z9Z3.) 

2 

(Welsh  and  Broderson,  Z9zs.) 

ord.  t. 

*  Per  100  gms.  solution.  t  decomp. 

Data  for  the  solubility  of  copper  sulfate  in  methyl  alcohol  are  given  by  Carrara 
and  Minozzi,  1897. 


OOPPKR  8ULFIDI  (ic)  CuS. 

One  liter  of  water  dissolves  0.00033  gm.  CuS  at  18^,  determined  by  the  conduc« 

tivity  ntethod.  CWeigel,  1906;  see  also  Bruner  and  Zawadski,  1909.) 

100  oc  sat  aq.  sodium  sulfide  solution  (of  d  »  1.225)  dissolve  0.0032  gm.  CuS. 


32  gm. 
(HoOand. 


SoLUBiLnY  OP  Copper  Sulpide  in  Aqueous  Sugar  Solutions. 

(Stolle,  Z900.) 


% 
in  Solvent. 

10 

so 


Gms.  CuS  per  Liter  of  Aq.  Sugar  Solution  at: 

, K 


175  .                          45'-  7S*' 

0.5672  0.3659  I    1345 

0.8632  0.7220  1.2033 

0.9076  1.0589  1.2809 

OOnSB  SULFim   (ous)  CutS. 

Freezing-point  lowering  data  (solubility,  see  footnote,  p.  i)  for  mixtures  of 
CojS  -h  ^^^S,  CujS  -f-  PbS  and  CusS  +  2nS  are  given  by  Friedrich,  1907-08. 
Results  for  CusS  +  SbsSt  are  eiven  bv  Chikashigi  and  Yamanchi,  1916.  Data 
for  CujS  +  FeS  are  given  by  Shad  and  Bomemann,  1916. 


CCXPFnt  SULFOHATES. 

too  gms.  HiO  dissolve  0.25  gm.  copper    2-phenanthrene  monosulfonate  at  20* 

««  it  »*  ^  ^^^       II  it  ^  II  II  14 

0.26      "  "  10- 


«1 


»* 


•  « 


ecXPPEB  TARTRATE 


CuCi04H4.3H,0. 

Solubility  in  Water. 

(Cantoni  and  Zachoder,  1905.) 


II 


(Sandquist,  Z9za.) 


«.. 

Gum. 

CoCdOA^sHiO 

per  zoo  oc 

Solntioa. 

tr. 

Gms. 

CuC40bH«.3H^ 

per  zoocc 

Solution. 

f. 

Gms. 

CuCAH«.3H/> 

per  100  cc 

Solution. 

'S 

0.0197 

40 

0.1420 

65 

0.1767^ 

20 

0.0420 

45 

0.1708 

70 

0 .  i64C^ 

«s 

0.0690 

50 

0.1920 

75 

0.1566 

30 

0.0890 

55 

0.2124 

80 

0.1440 

IS 

0.1205 

60 

0.1970 

85 

0.1370 

COPPBB  THIOCTANATE 
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OOPPEB  THIOCYANATE  (ic)  Cu(SCN)s. 

Solubility  in  Aqueous  Ammonia.  Solutions  at  25®  and  at  40^ 

(Horn,  1907.) 
Results  at  25^ 

^       Gmi.  per  TOO  Cms.  Sat.  Sol      Solid  PhMC. 
Sat.  Sol.  nhT         Cu(SCN),.      '"^  ""^ 

Cu(SCN)|.aNH« 


i  Results  at  40^ 

Gms.  per  xoo  Gnu.  Sat.  Sol. 


1.0082 
I. 0166 
I. 0213 
I.OI7I 
I.OI51 
I. 0134 
I .0070 
0.9987 

o . 9985 


NH«. 
0.79 
1.98 
2.50 
4.26 

5  35 

6.39 

9-93 

16.55 

21.47 


Cu(SCN),. 

2.45 
4.08 

S" 
5  96 
6.22 

6-59 
7.98 

11.24 

15-22 


*t 


Cu(SCN)s.4NHi 


(( 


M 


«< 


M 


NH,. 
0.94 

1.77 

2.57 
352 

4. 35 
S'So 

7.58 
13.98 

18.02 


CttCSCN),. 

2.81 

4.18 

6.5s 
8.76 

11.78 

12.07 

12.99 

16.58 

19.76 


Ca(SCN)».aNE^ 


Ctt(SCN)s4N% 


u 


41 


<l 


COUMABIN  C»H«0,. 

100  gms.  water  dissolve  o.oi  gm.   coumarin  at  20^-25^.  CDdm,  1917.) 

'^       pyridine  "      87.7    gms. 

50%  aq.  pyridine       "      60.1      " 

chloroform  "      49.4      "  "  "  25^    (Osaka,  1903-08^ 

Freezing-point  lowering  data  for  mixtures  of  coumarin  and  sulfuric  acid  are 
given  by  Kendall  and  Carpenter,  191 4. 

CBES0L8  CeH4(0H)CH,  o,  m  and  p. 

Solubility  of  Each  Separately  in  Water. 

(At  20*.  Vaubel,  1895;  Sidgwick,  Spurrell  and  Davies,  19x5.) 

Determinations  by  synthetic  method;  melting-point  of  0  =  29.9',  of  m  »  4*, 
of  p  =  33-8**.  Triple  point  for  0-87  and  2.5  gms.  per  100  gms.  sat.  sol.  at 
8**;  triple  point  for  ^  =  86  and  2  gms.  per  100  gms.  sat.  sol.  at  8.7**. 


Gms.  per  100  Gms.  Sat.  Stoluticn. 


Gms.  per  xoo  Gms.  Sat.  Sohitkm. 


f. 

0  Cresol. 

m  Cresol. 

P  Cresol.^ 

r. 

0  Cresol. 

m  Creaol. 

^CresoL 

20 

2-45 

2.18 

1.94 

120 

6.22 

7 

6.58 

40 

3.08 

2 

SI 

2.26 

130 

6.70 

8.86 

9 

50 

3.22 

2 

72 

2.43 

140 

7.67 

12-3 

159 

60 

3  40 

2 

98 

2.69 

143 . 5  crit.  t. 

•    •    • 

■  •   • 

00 

70 

3-74 

3 

35 

3  03 

147  crit.  t. 

•    •    • 

00 

80 

4.22 

3 

80 

352 

ISO 

II. I 

90 

4.80 

4 

43 

4.16 

160 

237 

100 

5-3° 

5- 

47 

5  10 

162.8  crit.  t. 

00 

no 

580 

S- 

96 

5SO 

One  liter  aqueous  i  normal  solution  of  the  sodium  salt  of  o  cresol  dissolves 
7.57  gms.  0  cresol  at  25**,  8.32  gms.  at  40**,  9.84  gms.  at  60"  and  13.62  gms.  at  8o* 

(Sidirwick,  19x0.) 
MisciBiLiTY  OF  Aqueous  Alkaline  Solutions  of  m  Cresol  with  Several 

Organic  Compounds  Insoluble  in  Water. 

(Sheuble,  1907.) 

To  5  CO.  portions  of  aq.  KOH  solution  (2J0  gms.  per  liter)  were  added  the 
given  amounts  of  the  aq.  insoluble  compound  from  a  buret,  and  then  the  m 
dropwise,  until  solution  occurred.     Temp,  not  stated. 

Composition  of  Homogeneous  Solution. 


cc.  Aq.  KOH. 
5 
5 

5 
5 
5 


« 


Aq.  Insol.  Cmpd. 

2  cc.  (i  .64  gms.)  Octyl  Alcohol* 

5 "  (41   "  )  " 

2  "   (i .  74    "    )  Toluene 

3  "    (2 -61    "    )      " 
2  "    (1.36    "    )  Heptane 


wCicsoL 

I.I  gms. 
1.8    " 

4.4    " 

51     " 
6.4    " 


?  ■■  the  normal  secondary  alcohol,  the  so-called  capryl  alcohol,  CHa(CH|)»CH(OH)CH^ 
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DisTKiBirnoN  of  Crbsol  between  Water  and  Ether.    (Vaubei,  19013.) 

of  Solvent.  ^"*   L^Si."*  ^^  ^°  ^^^  ^'^^^ 

0.0570  1.0760 

I.II44 


200  cc  HsO+ioo  cc.  Ether 
200  cc  HsO+soo  cc.  Ether 


0.0190 


FBSBznffG-PCMNT  LOWERING  Data  (Solubility,  see  footnote,  p.  i)  for  Mix- 
TCKBS  or  o,  IK  AND  p  Cresol  (each  determined  separately)  and  Qi^br 

Authority. 


p,  m  and  p  Cresol  +  Dimethylpyrone    (Kendall,  1914.) 

4-  Picric  Acicf 
-j-  Pyridine 

+  Sulfuric  Acid 
o,  m  and  p      "      +  Urea 
Trinitrocresol  +  Naphthalene 


omnd  p 


•« 


II 
•« 
« 


(Kendall.  19x6.) 

(Hatcher  and  Skirrow,  19x7.) 

(Bramley,  X916.) 

(Kendall  and  Carpenter,  1914.) 

(Kremann,  X907.) 

(Sapoachinikow  and  (}elvich,  1903, 1904.) 


CBOTOHIC  ACIDS  a  -  CH,CH:CHCOOH,  fi  -  HCH,C:CHCOOH. 


3CC-Poivr  Lowering  Data  for  Mixtures  of  Crotonic  Acids  and  of 
Crotonic  Acid  and  Other  Compounds. 

Authority. 

a  Crotonic  Add  +  fi  Crotonic  Acid 

4-  Dimethylpyrone 

4-  Sulfuric  Acid 
Chlorocrotooic  Acid  +  Dimethylpyrone 

4- Sulfuric  Acid 


•« 


tt 


tt 


(Morrdl  and  Hanson,  1904.) 

(Kendall.  X9X4.) 

(Kendall  and  Carpenter,  X914.) 

(Kendall.  19x4.) 

(Kendall  and  Carpenter,  1914.) 


Methyl  GETPTOPINU,   i4,  B  and  C  forms,  CaHuOtN. 

The  solubilities  of  the  three  forms  in  benzene,  determined  by  lowering  of  the 
^-point,  are:  5  gms.  A  form  per  liter  at  5®,  30  gms.  B  form  and  1 10  g^ms.  C 

(Sidgwick,  X9XS.) 


CUMlHiC  ACID  CtH7CJl4.CCX)H   (p  Isopropyl  Benzoic  Acid). 

S(X.UBILITY  IN  Water  at  25".     (Paul.  X894.) 

1000  cc  sat.  solution  contain  0.1 5 19  gm.  or  0.926  millimol  cuminic  acid. 


(CHJ)J.C•H^NHs  (5,  5  Amino,  i.  2.  4,  Trimethyl  Benzene). 
Solubility  in  Water. 

(Lowenherz,  X898.) 
*•.  X9V.  23-7*-  28.7*. 

Gms.  ^  Cumidine  per  liter  H2O    i .  198  i .  330  i .  498 


CN.NH,. 
Solubiutt  in  Water, 


Determined  by  Freezing-point  Method. 

(Pntokmso,  1913.) 


r^OMmaBa€' 

Gnu. 
CN.NH,per 
xooGms. 
Sat.  Sot 

Solid  Phase. 

t*  of  Congealing. 

Gms.  '' 
CN.NH,prr 
xooGms. 
Sat.  Sol. 

Solid 
Phase. 

—    0.62 

-  3  96 

-  7  53 

2.58 

9.42 

18.40 

ke 

44 

M 

-14.39 
-    2.49 

+  14.50 

40.19 
56.80 
77.20 

CSJSB 

u 
tt 

—  12.72 

—  16.6  Eutec 

30.9 
37.8 

M 

* 

"  +CN.NH, 

25.6 
37.90 

87.  IS 

96.77 

M 
U 

—  15.6 

38.7s 

CN.NH. 

42.9 

100 

M 

Simila  data  for  CN.NHt  +  urea  and^CN.NHs  +  dicyandiamide  are  also  given. 

Perchlorate  CsHsN40HC104. 
HiO  dinolve  9.97  gms.  of  the  salt  at  17*"  (d  sat.  sol. » i  .039).  (Carbon,  19x0.; 
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CYANOGEN  (CN),. 

Solubility  in  Water  and  Other  Solvents. 

CBertbelot,  1904.) 

The  determinations  were  made  over  mercury  with  exclusion  of  air.  The 
mercury  was  not  attacked  by  the  (CN)2.  On  account  of  polymerization^  the 
solubility  increased  with  time  of  contact  and  amount  of  agitation  of  the  miitme. 

One  volume  of  HtO  at  30°  dissolves  3.5  vols.  (CN)s  after  2  hours,  andQjvok 
after  97  hours. 

One  volume  of  abs.  alcohol  at  20®  dissolves  26  vols.  (CN)t  immediately;  39 
vols,  after  4  hours;  89  vols,  after  48  hrs.  and  223  vols,  after  ±  days. 

One  volume  glacial  acetic  acid  dissolves  42  vols,  of  (CN)t  immediately  and 
50^  vols,  after  3  days. 

One  volume  of  chloroform  dissolves  about  19  vols.  (CN)x  immediately  and 
29-30  vols,  with  time. 

One  volume  of  benzine  finally  dissolves  28  vols.  (CN)s. 

One  volume  of  rectified  turpentine  dissolves  9-10  vols,  of  (CN)i. 

One  volume  of  ether  dissolves  5  vols.  (CN)t  at  20®.  (GtyLosHc) 

CTCLOHEXANE   (Hexamethylene,  Hexahydrobenzene)  CHt  <  (CHs.CHi)i>    1 
CH,. 

Freezing-point  data  (solubility,  see  footnote,  p.  i)  for  mixtures  of  qfdo* 
hexane  and  ethylene  bromide  are  given  by  Baud  (191  ^b).  Results  for  mix* 
tures  of  cyclohexane  and  methyl  alcohol  are  given  by  Lecat  (1909).  Resuhf 
for  mixtures  of  cyclohexane  and  piperidine  are  given  by  Mascarelli  and  Con- 
stantino (1909,  191  o). 

CTCLOHEXANOL  (CHs)f.CHOH. 

100  gms.  H]0  dissolve  5.67  gms.  cyclohexanol  at  11^.  (de  Farcnnd,  tgu^ 

100  gms.  cyclohexanol  dissolve  11.27  K^iS'  HjO  at  11®. 

Reciprocal  Solubility  of  Cyclohexanol  and  Water,  Determined  by 

THE  Freezing-point  Method. 

(de  Forcrand,  191 2.) 


Gm.  (CHs),.CHOH 

Gm.  (CHs),('HOH 
per  100  Gms. 

V  of  Solidification. 

per  100  Gms. 

t*  of  SoUdificaUon. 

Mixture. 

Mixture. 

+  22.45 

100 

—  57.4  Eutec. 

95-030 

17.48 

99 . 767 

-43.2 

93 . 150 

—   1.40 

98.817 

-33 

91.962 

-34.10 

96.868 

-18.50 

90.980 

-46.80 

95.910 

-14.58 

90.36 

-55.70 

95.170 

-12.05 

-   88.73    . 

Freezinp^-point  data  for  mixtures  of  cyclohexanol  and  phenol  are  given  h) 
Mascarelli  and  Pestalozza,  1908,  1909. 

CYCLOHEXANONE  (CH,)fi:CO. 

Freezing-point  data  for  mixtures  of  cyclohexanone  and  phenol  are  given  b] 
Schmidlin  and  Lang,  19 10. 

CYTISINE   (Ulexine)   CnHi.N,0  (m.  pt.  151^-151.5**). 

Solubility  in  Several  Solvents  at  15**. 

(Van  de  Moer,  1891.) 

solvent.  pe?JS,gU^"&!fsoI.  Solvent.  °™-<Sl?^'^sS! 

Water  soluble  in  all  proportions  Benzine  i .  26 

Alcohol  "  "  "  Petroleum  Ether  insoL 

Chloroform  "         "  "  Amyl  Alcohol  0.303 

Bther  ((/ 0.725)  0.302  Caibon  Disulfide  insoL 

Either,  abs.  insol.  Ethyl  Acetate  veiy  aohible 
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DEXTRIN 


CiiHaOw. 

Solubility  in  Water.    (Lewis,  19x4.) 

**  In  the  caae  of  dextrin,  however,  no  matter  how  small  an  amount  of  water  be 
I,  under  no  condition  does  the  concentration  of  the  solution  remain  con- 
wfaBe  00  the  other  hand  the  addition  of  further  solvent,  never  fails  to 
additidial  dextrin,  although  the  use  of  no  amount  of  water,  however 

kife,  will  dissolve  the  whole  of  the  sample." 

(Deho,  19x7.) 


I 

\ 


mogpa.  pyridine  dissolve  65.44  gms.  dextrin  at  20-25^ 
iOOfmSb  aq.  50%  pyridine  dissolve  102  gms.  dextrin  at  20-25^ 


ViOTTL  TA&TABIC  ETHER   (m.   pt.    104^)  _DIACETYL  RACEBHC 
RHER  (m.  pt.  84*"). 

Freenng-point  lowering  data  for  each  of  these  compounds  in  ethylene  bromide 
wd'mp  xylene  are  given  by  Bruni  and  Finzi,  1905. 

OmnYL  C«Hi.CH,.CH,.CJl». 

Freezing-point  lowering  data  for  mixtures  of  dibenzyl  and  stilbene  are  given  by 
,  Gmffi  and  Cal«>lari«  1899. 

lOflllUM  Ammonium  NITRATE  Di(NO,)*.2NH4NOs. 


loogms.  HiOdia 

B(Mve  292  gms.  01  the  salt  at  15^ 

(Holmberg,  1907.) 

HDnOUM  SULFATE  Di,(SO«),. 

Solubility  in  Water. 

(Marignac,  1853.) 

Gaii.Di,(SQJ« 

Gms.  Di3(S04)s 

r.              per  xoo 

Solid  Phase.                      V. 

per  100 

SoUd  PhiiM. 

Gm.iM>. 

Gms.  HsO. 

"              431 

Di,(S04),                 ? 

34.0 

Dij(S04),.6H,0 

i3           25.8 

19 

II. 7 

Di,(S04)».8HjO 

25               20.6 

40 

8.8 

« 

3«            13 

50 

6.5 

« 

50               II 

1.8 

« 

MDYMIUM  POTASSIUM  SULFATE  KsS04.Di,(S04),.2HsO.        (Marignac.) 
100  gms.  HiO  dissolve  1.6  grams  of  the  double  salt  at  i8®. 


amauM  sulfohates. 

S<M-UBILrrY  IN  Water.       (Holmberg,  1907) 

Formula. 


f. 


ium  Benzene  Sulfonate  Di(C6H«SOs)«.9H20 

m  Nitio  Benzene  Sulfonate    Di(CJl4(NQi)SOs)s.6HsO 


<< 


«< 


tt 


Chkxo 
m  Bromo 
ChloroNitro" 
a  XaphthaJene  Sulfonate 
i.sNitio 

1.7  "  •     " 


II 


11 


tt 


•I 


Di(C.H4ClSO,),.9H,0 
Di(CJl4BrSO,),.9HiO 
Di(CJl4Cl(NO,)SO,*),.i6H,0 
Di(C,oH7SO,),.6H,0 
Di(CioH«(NO,)SO,),.6H,0 
Di(CioH«(NO,)SO*),.9H,0 
Di(CioH.(NO,)SO,),.9HiO 
(SOb:NOb:a-x.3.6.); 


page  294. 


Gms. 

Anhydrous 

Salt  per  100 

Gms.  HA 

IS  53- I 

IS  47-8 

IS  12.7 

IS  14-3 

IS  25. 3 

IS  6.1 

IS  0.52 

IS  0.18 

IS  1-3 


%€0 


(Ethyl  Morphine)   CitHaNOt. 

H^  dissolve  0.2613  gm.  CitHaNOs  at  20''. 

oil  o£  •eaame  dissolve  0.5144  gm.  CitHnNOt  at  20^ 


(Zalai,  Z910.) 


DIPHSNTL 
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DIPHENYL  CeH«.CeHi. 

100  grams  absolute  methyl  alcohol  dissolve  6.57  grams  atiQ.s*. 

100  grams  abs.  ethyl  alcohol  dissolve  9.98  grams  at  19.5^  (de  Bniyn.  189&) 

Freezing-point  data  (Solubility,  sec  footnote,  p.  i)  are  given  for  mixtures  of 
diphenyl  +  naphthalene  by  Washburn  and  Read  (1915}  and  by  Vignon  (1891). 
Results  for  diphenyl  +  phenanthrene  and  for  diphenyl  +  triphenylmethane  are 
given  by  Vignon  (1891). 

DIPHENYLAIONE   (C«H»),NH. 

RsaPROCAL  S<H-UBILITY  OF   DiPHENYLAMINB  AND  WaTER,   BY   SYNTHETIC 

F!  Method. 

.  (Campetti  and  dd  Grosao,  19x3.)  " 

Gms.  rCHi).  NH- 
f. 

264 
297 

Similar  data  for  the  s^ems  diphenylamine  +  ether  and  diphenylamine  + 
isopentane  are  given  by  Campetti,  191 7. 

SoLUBH-nY  OF  Diphenylamine  in  Several  Solvents. 


Gms.  (C|H|)t  NH 
per  100  Gms.   y 

f. 

Gms.  (CA)fNH 
per  100  Gms. 

f. 

Gim.(CA),NH 
per  xooGms. 

Mixture. 

Mixture. 

Mixture. 

1.48 

30s 

crit. 

t.  47. S 

239 

88.28 

3-49 

304 

62.52 

229 

9023 

5.62 

299 

73-07 

210 

92.93 

16.50 

289 

82.08 

152 

97.19 

45.16 

249 

86.73 

Solvent. 

Water 
Methyl  Alcohol 


i( 


tc 


Ethyl  Alcohol 

Propyl  Alcohol 

Pyridine 

Aq.  50%  Pyridine 


^  Gms.  (C«H|)«NH 

per  zoo  Gms.  solvent. 

20-25  0.03 

US  4S-2 

19s  S7S 

145  39-4 

19.5  56 

14.5  29.4 

20-25  302 

20-25  two  layers  formed 


Authority. 

(Deha,  X917O 
(Thnofeieir,  18944 
(de  Bruyn,  iSgaO 
(Timofeiew,  1894^ 
(de  Bruyn,  1893^ 
CTimofeiew,  1894^ 
CDchn,  1917.) 


«4 


Solubility  of  Diphenylamine  and  also  of  Triphenylamine  in  Carbon 

Disulfide.  ^  (Arctowski,  1895.) 

N(C,H,),  in  OS,. 


NHCCJI^),  in  CS, 

Gms.  per  xoo 


-88  J 
-117 


J.  per 
Gms.  Solution. 

0.87 

0-37 


f. 


-^3 
-91 

—  102 
-ii3i 


Gms.  per  xoo 
Gms.  S<4utioii. 

1. 91 
1.56 
1.24 
0.98 


Solubility  of  Diphenylamine  in  Hexane  and  in  Carbon  Disulfoob. 

•  (Etard.  1894) 


Gms.  NH(C:.H,), 
1*^  per  100  Gms.  Sol,  in: 

Hexane.  CSj. 

—  60  ...  1.3 

—  50  ...  2.2 

—  40  ...  3.8 
-30  0.5  7.2 

—  20  0.8  12.5 

—  10  1.4  21.6 


f. 

o 

+  10 

20 

30 
40 

so 


Gms.  NH(CJlOt 
per  100  Gms.  Sol.  in: 


Hexane. 

2.6 

3-8 

6.7 

138 

47 
94 


csT 

33-7 
46.8 

60.9 

76 
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DlPUENYLAMniK 


Fkcezing-point  Data  for  Mixtures  of  Diphenylaminb  and  Othbr 

Compounds. 


Diphen^amine 

44 


«« 


«C 


•• 


+  Acetyldiphenylamine 

4-  Ethylene  Bromide 

4-  Naphthalene 

4-  a  Naphthylamine 

4-  Nitronaphthalene 

4-  a  and  fi  Naphthol 

-h  Paraffin 

4-  Phenanthrene 

-f  Phenol 

4"  Resorcinol 

4"  P  Nitrotoluene 

4"  2.4  Dinitrotoluene 

4-  a  Trinitrotoluene 

4-  P  Toluidine 

4"  Urethan 

-f  Phenol 


(Bteaeken,  1912.) 
(Dahms,  1895.) 
(Roloff,  z89s;  Vignon,  zSgzO 
(VignoQ,  1891.) 

(BatteUi  and  Mvtinetti,  1885^ 
Vignoo,  1891.) 
(PaUzio  and  Battelli,  1885^ 
(Narbutt,  1905.) 
(Philip,  1903.) 
(Vignon,  2891.) 
(Giua,  19x5.) 


u 


Diphenyimethylamine         ,  

"  +  o  Chlorophenol 

Haanitrodiphenylamine    4*  a  Trinitrotoluene 


(VignoD,  1891.) 

(Puflhin  and  Grebenachikov,  Z9Z3O 

(Bramley,  19x6.) 

(Giua,  19x5.) 


BLUE. 

Solubility  in  Several  Solvents  at  23*. 

(Szathmary  de  Szachinar,  1910.) 


Gms.  Diphenylamine  Blue 
per  too  Gms.  Sat.  Sol. 

Methyl  Alcohol  o .  385 

Ethyl         "  o .  230 

Amyl         "  0.049 


Solvent. 

Acetone 
Aniline 


Gms.  Diphenylamine  Bhie 
per  xoo  Gms.  Sat.  SoL 

0.177 

0-39S 


8ULPIDB  (CJIf)tS,  etc. 

FnaeziiiK-point  lowering  data  for  mixtures  of  (C«H5)iS  +  (C!«H5)sSe,  (C«Hi)iS  + 
(QHa)tTe,  (CaWiS  4-  (Cai»)A  (C:€H»),Se+(C:tH*),Te,  are  given  by  Pascal  (1912). 


Data  for  the  distribution  of  12  dyes  between  water  and  isobutyl  alcohol  at  25% 
are  given  by  Reinders  and  Lely,  Jr.  (1912). 


DTBPSOSIUM  OXALATE  Dy,(C,0«),.ioH,0. 

100  cc.  aq.  20%  methylamine  oxalate  dissolve  0.276  gm.  Dy](Cs04)a. 

ethylamine  "  "       1.787 

triethylamine      "  "       1.432 


•• 


44 


•< 


44 


<< 


14 
4« 


(Grant  and 
James, 
1917.) 


and  Edestin  Salts. 

Solubility  in  Aq.  Salt  Solutions  at  25". 

(Osborne  and  Harris,  1905.) 

The  determinations  were  made  by  shaking  an  excess  of  the  air-drv  preparation 
with  20  oc  of  the  salt  solution,  allowing  the  globulin  to  settle  and  determining 
■ftrofen  in  10  cc.  of  the  clear  supernatant  solution.  The  edestin  or  edestin  salt 
was  calculated  from  the  N.  The  results  are  given  in  the  form  of  curves.  The 
following  figures  were  read  from  the  curve  for  the  solubility  of  neutral  edestin  in 
aq.  SaO. 

Gms. NaCl per 20 cc.  Solvent     —►0.468    0.585    0.702    0.818    0.935 
Gin-Edcstinpcr2o<x.  Sat.  Sol. —►  0.25      0.55      0.92      1.25      1.45 


also  given  for  the  solubility  of  edestin  in  aqueous  solutions  of  many 
salts  and  of  the  solubility  of  edestin  chloride,  bichloride  and  sulfate  in  aq. 
mnHv^t  chloride  solutions. 

100  gms.  pyridine  dissolve  0.07  gm.  edestin  at  20-25**.  (Dehn,  19x7.) 

too  gam.  aq.  50%  pyridine  dissolve  9.05  gm.  edestin  at  20-25^  " 
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XLATERIN  C»H»Oi. 

100  cc.  90%  alcohol  dissolve  0.09  gm.  elaterin  at  15-20.    (Squire  and  Caim,  1901^ 
100  cc.  chloroform  dissolve  4  gms.  elaterin  at  15-20.  **  ** 

EMITINE  and   Salts. 

S(H.UBiLnrY  IN  Water. 

(Can  and  Pyman,  1914.) 
S*lt.  Fonnula.  f.        ^.S'^^^ 

Emetine  Hydrochloride  C29H40O4N2. 2HCI.7H4O      18  13 .  i 

"     Hydrobromide    C»H4o04N,.2HBr.4EW)      17-18  1.9 

"      Nitrate  C:«>H4o04N2.2HNO,.3HiO  17-18  3.7 

"      Sulfate  CWH[4o04N2.HsS04.7E^     17-18  more  than  100 

ERBIUM  OXALATE  Er,(Cs04)i.i4HA 

Solubility  in  Aq.  Sulfuric  Acid  at  25*. 

(Wiith.  19x2.) 


Normali^  of 

Gms.  per  100  G 

rms.  Sat.  Sol. 

SnIiH  PhftflA. 

Aq.  H,SO«. 

ErA. 

Er,(C04).: 

OVUU  FUMBCm 

2.16 

0.329 

0.5144 

Er,(C.0i)j.i4H^ 

3" 

0-493 

0.7708 

(( 

432 

0 . 7036 

1. 10 

U 

6.17s 

1. 10 

1.72 

ti 

ERBIUM  Dimethyl  PHOSPHATE  Ers[(CH,),P04]e. 

100  gms.  H]0  dissolve  1.78  gm.  £rt[(CHs)2P04lc  at  25^  '  (Moigaii  and  Jama.  19x4^ 

ERBIUM  SULFATE  Er,(S04)..8HsO. 

Solubility  in  Water  and  Aq.]^HiS04  at  25*. 

(Wiith,  191 2.) 
Gms.  per  100  Gms.  .,        ,.        [Gms.  per  100  Cms. 

Noinmahty  St.  Sol.  SoUd  Phase.     ^?^^  Sat.Sol.  ;  Solid  Phase. 

Water  alone  7. 339      11.94    Er,(S0J,.8H,0      2.16     3.98  6.473    Ert(SOi)«.MW) 

O.I  7.389     12.02  "  6.17s  0.9352     I. 521 

0.505      6.249     10.164         "  12.6      0.0852    0.1386  * 

I.I  5.256        8.549 

ERBIUM  Bromonitrobenzene  SULFONATE  Er(CeH|Br.NOt.SQi,  i.4.2)t.i2H/). 

100  gms.  sat.  solution  in  water  contain  6.056  gms.  anhydrous  salt  at  25^. 

(Katz  and  James,  X913O 

EBUCIC  ACID  C8Hi7CH:CH(CH,)iiCOOH. 

Solubility  in  Alcohols. 

(Timofeiew,  1894.) 

Gms.  Erucic  Gms.  Enick 

Alcohol.  t*.  Acid  per  100  Alcohol.  t*.  Add  per  too 

Gms.  Sat.  Sol.  Gms.  Sat.  SoL 

Methyl  Alcohol      —   2  2.25      Ethyl  Alcohol        +21.4      63 . 4 


«  It 


+  18        60 . 4        Propyl  Alcohol      —   2  10 . 2 

21.4    62  "  "         +18  60.S 

Ethyl  Alcohol         -  2  8.24  "  "  21.4      63 

ERYTHRITOL   (CH,OH.CHOH),. 

100  gms.  HsO  dissolve  61.5  gms.  erythritol  at  20-25^  (Ddu,  19x7) 

100  gms.  aq.  50%  pyridine  dissolve  8.47  gms.  erythritol  at  20-25*. 

100  gms.  pyridine  dissolve  2.50  +  gms.  erythritol  at  20-25.  (Dehn^su;  Holly,  i9«) 


^s 


ethauk 


m^i 

m    v^n*. 

Solubility  in  Water. 

(WinkW,  1901.) 

f. 

0^ 

fi^' 

f.                    f. 

/5. 

^'. 

#• 

O 

0.0987 

0.0982 

0.0132             40 

0 .0292 

0  0271 

0.0037 

5 

0.0803 

0.0796 

0.0107             50 

0.0246 

0.0216 

0.0029 

lO 

0.0656 

0.0648 

0.0087             60 

0.0218 

0.0175 

0.0024 

15 

0.0550 

0 .0541 

0 .0073              70 

0.0195 

0.0135 

00018 

20 

0.0472 

0.0462 

0.0062             80 

0.0183 

0.0097 

0.0013 

25 

0.0410 

0.0398 

0.0054             90 

0.0176 

0.0054 

00007 

JO 

0.0363 

00347 

0.0049           ^^^ 

0.0172 

00000 

00000 

fi  «  Absorption  coefficient,  i.e.,  the  volume  of  gas  (reduced  to  o? 
760  mm.)  absorbed  by  i  volume  of  the  liquid  when  the  pressure 
o€  the  gas  itself  without  the  tension  of  the  liquid  amounts  to  760  mm. 

fi'  «  Solubility,  i.e.,  the  volimie  of  gas  (reduced  to  o®  and  760  mm.) 
which  is  absorbed  by  one  volume  of  the  liquid  when  the  barometer 
indK^^^—  760  mm.  pressure. 

q  s  the  weight  ot  gas  in  grams  which  is  taken  up  by  100  grams  of 
the  pure  solvent  at  the  indicated  temperattire  and  a  total  pressiu^ 
(that  is,  the  partial  pressure  of  the  gas  plus  the  vapor  presstire  of  the 
Jk|aid  at  the  absorption  temperature)  of  760  mm. 

Freezing-point  data  for  mixtures  of  ethane  and  hydrochloric  acid  are  given  by 
Bauine  ami  Georgitses,  1912,  1914. 


«< 


« 


M 


tt 


M 


4« 


Solubility  of  Ethane  in  Several  Alcohols  and  Other  Solvents. 

(McDnniftl,  191  z.) 

**••"•                  ^'  Coef.A.  Coef.  B. 

Methyl  Alodud  (99%)  22.1  0.4436  0.4102 

30.2  0.4278  0.3883 
40  0.3938  0.3436 

49.8  0.2695    0.2278 
Etli>i  Alcohol  (99^)  22^    0.4628    0.4282 

30.T  0.4503  0.4051 

40  0.4323  0.3771 

21.5  0.4620  0.4275 

29.9  0.4532  0.4081 
40  0.4400  0.3837 

60.3  0.4244  0.3478 

Abs.  coef .  i4  «  vol.  of  ethane  absorbed  by  unit  volume  of  solvent  at  the  temp,  stated. 
For  definition  of  Bunsen  Coef.  B,  see  fi  above,  and  also  carbon  dioxide,  p.  227. 
Additional  data  for  the  solubility  of  ethane  in  amyl  alcohol  are  given  by  (Friedel 
1908). 


<« 


tt 


Isopropjrl  Akohol 


ti 


<4 


tt 


tt 
tt 


Solvent. 

f. 

Amyl  Alcohol 

tt              n 

Benzene 

22 

30.1 
22.1 

tt 

35 
40.1 

tt 
Toluene 

49.9 

25 

n 
tt 
tt 
tt 

30 

40.1 
50.2 

60 

Ab0.  Bunsen 

Coef.  A.  Coef.  B. 

0.4532  0.4196 

0.4444  0.4002 

0.4954  0.4600 

0.4484  0.3976 

0.4198  0.3661 

0.364s  0.3081 

0.4852  0.4450 

0.4778  0.4300 

0.4675  0.4080 

0.4545  0.4013 

0.4502  0.3690 


STHTX.  ACSTATE  CH,COOC,H». 

SoLUBiLmr  of  Ethyl  Acetate  in  Water  and  Vice  Versa. 

(Merranan,  1913,  see  also  Seidell,'  1910.) 


r. 

o 

5 
10 

IS 


for  Ethyl  Acetate  in  Water. 

^/olS«t.ScL    Gni..CaCO(X^ 
per  100  Cms.  afj4 

II. 21 

10.38 

9.67 

9  OS 
8-53 


«S 
30 


1-0034 
1.0022 
1.0009 

0.999s 

0.9979 
0.9962 

0.9943 
0.9901 


8.c8 
7.71 
7.10 


Results  for  Water  in  Ethyl  Acetate. 

tr. 

o . 9280 
0.9164 
0.9054 
0.9002 

0.8953 
0.8863 


o 
10 
20 

30 
40 

so 
60 


.^- of  Sat.  Sol.  G^rcS?(5§(X 

2.34 

2.68 


•  •  • 


3  07 
3  30 

352 
4.08 

4.67 

5.29 
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SoLUBiUTT  IN  Water  and  in  Aqueous  Salt  Solutions  a 

(Euler  —  Z.  physik.  Chem.  ax.  365»  '99;  49,  306,  '04.) 


Conr.  of  Salt 

CHiCOOCA 

Cone,  of  Sak 

CH 

f%      m 

SollltiOQ« 

per  Liter. 

Solution. 

1 

Sohent. 

TJor 

-  Cms  per 

Gram 

Grams. 

'  Nor-  Gms.  per 

^  6na 

maUty.    Liter. 

Mob. 

mality.    Liter. 

Moll 

Water 

0 

0 

0.825 

75.02  NaCl(at  18°) 

}      14.62 

o.yi 

KNO, 

50.59 

0.77 

67.81 

i    29.25 

0.6; 

ii 

IOI.19 

0.72 

63.40     " 

I    58. 5 

0.5^ 

€t 

202.38 

0.625 

55.04  Na^SO^ 

I    71.08 

o.4( 

KG 

18.4 

0.747 

65.79        "      (ati80) 

i    35.54 

0.6; 

« 

36.8 

0.685 

65.33        " 

I    71.08 

0.4J 

« 

73.6 

0-575 

50.64  MgS04 

}    16.30 

0.7, 

« 

147.2 

0.41 

36.11        " 

§    32.6 

0.61 

NaQ 

14.62 

0.745 

65.61        " 

I    65.21 

o.5< 

<C 

29-25 

0.677 

59.62  ZnS04 

i    20.18 

0.7, 

M 

58.5 

0.545 

47.99 

i    40.36 

0.6* 

M 

117. 0 

0-315 

27.74       " 

I    80.73 

0.5. 

Additional  data  for  the  influence  of  salts  upon  the  solubility  of  ethyl 
water  are  given  by  Lundin,  19 13. 

SOLUBILITT  OF  EtHYL  AcETATE  IN  AQUEOUS  SOLUTIONS  OF  EtHYL  AlCOB 

(Seidell,  1910.) 


Wt.  %  CH,OH 
in  Solvent. 

dn  of  Sat. 
.Sol. 

cc.  CHiCOOCH.  Gms.  CBUCOOCA 

per  100  cc.             per  100  Gms. 

Solvent.                   Solvent. 

0 

0.999 

10 

8.6 

5 

0.993 

10.5 

95 

10 

0.986 

12 

10.9 

IS 

0.974 

15 

13 -3 

20 

0.960 

27 

J9.6 

25 

0.945 

44 

37.0 

30 

0.931 

70 

66.7 

35 

0.918 

125 

132.5 

40 

•    •    • 

00 

00 

Solubility  of  Ethyl  Acetate  in  Aqueous  Ethyl  Alcohol, 

Alcohol,  and  Acetone  Mixtures  at  20**. 

(Bancroft  —  Phys.  Rev.  3.  laa,  131,  'ps-'gd.) 


In  Ethyl  Alcohol. 

In  Methyl  Alcohol. 

In  Ace 

Per  I  cc.  C»H«OH. 

Per  I 

cc.  CHjOH. 

Per  I  cc.  (C 

«.Hi0.* 

CH«COdCaH|.t 

cc.HjO. 

CH«COOCaH4. 

cc.  HjO.    f»Hj 

10 

0.25 

10 

1.08 

10 

8 

027 

3 

0.68 

S 

4 

0.3s 

15 

1.69 

2 

3 

1. 02 

1 .29 

2.50 

1-5 

1.06 

2.50 

10 

4.9 

1.0 

0.65 

50 

098 

7.0 

0.8 

054 

7.0 

I.O 

8.0 

0.51 

0.44 

ICO 

1.03 

10. 0 

0.25 
029 

♦  Sat«nit«r.with  ethyl  accUte. 

t  Saturated  with  water. 

Data  for  the  distribution  of  ethyl  acetate  between  petroleum  and  in 
zene  and  water,  and  benzene  and  a  large  number  of  aqueous  solutions, 
temperatures,  are  given  by  Philip  and  Bramley,  1915. 


287 


ETH7L  ALCOHOL 


REOPtocAL  Solubility  op  Ethyl  Alcohol  and  Water  at  Low  Tbm- 

PBtATURBS,   DbTERMINBD  BY  THE   FrEEZING-POINT  MeTHOD. 
(Pktet  and  Altachul.  189s;  Pickeriog.  1893) 


Gna. 

Gms. 

• 

r.cf 

Sp.Gr.    QHiOH  per  Solid 

f.of 

Sp.  Gr. 

QHiOHper       Solid 

^^-^•_ 

Sut-SoL 

100  Gms.  Phase. 
Sat.SoL 

Freeiing. 

Sat.  Sol. 

xoo  Gms. 
Sat.  Sol. 

PhtK. 

- 1 

0.9962 

2.5        ^ 

-    23 -6 

0.9512 

33.8 

loe 

-  2 

0.9916 

4.8         « 

-    28.7 

0.9417 

39 

« 

-3 

0.9870 

6.8       " 

-  33-9 

0.9270 

46.3 

tt 

-s 

0.9824 

11.3       " 

-  41 

0.9047 

56.1 

M 

-6.1 

0.9793 

13 -8       " 

-  50 

68 

M 

-8.7 

0.9747 

175       " 

-  60 

75 

M 

•9-4 

0  9732 

18.8       " 

-  70 

80 

tt 

•10.6 

0.9712 

20.3 

-  80 

^3'S 

« 

-12.2 

0.9689 

22.1 

—  100 

89. S 

tt 

-14 

0.9662 

24.2 

—  ii8Eutec.  . . . 

93-5 

"   +CA0H 

•16 

0.9627 

26 . 7 

-"S 

•    ■    • 

96     r^H^H 

-18.9 

0.9578 

29.9 

-no. 5 

•    •    • 

100 

(1 

Tlie  result  for  the  eutectic  and  for  the  f.-pt.  of  CsHfOH  are  by  Puschm  and 
Ghsoleva,  191 4,  191 5;  the  other  data  for  concentrations  of  QHtOH  above  70% 
vn  obtained  by  exterpolation.  Additional  data  for  the  freezing-point  lowering 
vtpvenby  Rozsa  (1911). 

Freezing-point  lowering  data  for  mixtures  of  ethyl  alcohol  and  hydrochloric 
^are^\'en  by  Maass  and  Mcintosh,  1913. 

ITbe  distribution  coefficient  of  ethyl  alcohol  between  amylalcohol  and  water 
*»  found  by  Fontein  (1910)  to  be  1.13  at  15.5"  and  1.21  at  28". 


Miscibility  of  Ethyl  Alcohol  with  Mixtures  of: 

fiwialdehyde  and  Water  at  o®. 

(Bonner.  1910.) 
^^^"9Q«tioo  of  Homofceneous  Mixtuxes. 


Benzene  and  Water  at  15'. 

(Bonner,  19x0.)     (See  also,  p.  X2S.) 


Gms.      Sp.  Gr.  of 
CAOH.    Mixtuie. 


0.159 
0.283 

0.420 

0.550 
0.601 

0.610 

0.643 

0.681 

0.701 

0.670 

0.610 

0.461 


1.02 
1. 01 

0.99 
0.98 

0.97 

•    •    • 

0.96 

0.95 

0.9s 

0.95 
0.96 

0.97 


Composition  of  Homogeneous  Mixtures. 

* . 

Sp.  Gr.  of 
Mixtiire. 

0.86 
0.87 
0.86 
0.86 
0.88 
0.87 
0.87 
0.88 
0.89 
0.89 
0.92 
0.94 


Gms. 

QH,. 

0.987 

0.937 

Gms. 
HjO. 

0.013 
0.063 

Gms. 
QHftOH. 

0.170 
0.356 

'0.900 
0.800 

O.IOO 
0.200 

0.500 
0.860 

0.700 
0.600 

0.300 
0.400 

0.910 
1.07 

0.500 
0.400 

0.500 
0.600 

1. 18 
1.22 

0.300 

0.700 

I. 21 

0.201 

0.799 

1. 13 

O.IOO 

0.020 

0.900 
0.980 

0.97 
0.59 

^^.  —  The  determinations  were  made  by  gradually  adding  ethyl  alcohol  to 

«nmurc8  of  the  given  amounts  of  water  and  the  other  constituent  until  a 

"'owK'coeous  solution  was  obtained.     The  results  give  the  binodal  curve  for  the 

•F*on,    The  author  also  determined  "tie  lines"  showing  the  compositions  of 

fsnoQi  nairs  of  liquids  which  may  exist  in  equilibrium.     As  the  two  layers 

^preach  each  other  in  composition,  the  tie  line  is  gradually  shortened  and  finally 

nduad  to  a  point,  designated  as  the  "plait  point"  of  the  binodal  curve.     This 

pittt  k  indicated  by  a  ^  in  the  above  tables.      The  mixtures  above  and  below  the 

'ovnespond,  according  to  their  Sp.  Gr.,  to  the  upper  and  lower  layers  of  the 

ffitcm.    See  also,  last  table  p.  289. 

Tbe  distribution  coefficient  of  ethyl  alcohol  between  benzene  and  water  at  25^ 
fmfaaad  by  Morgan  and  Benson  (1907)  to  be  1.16.     Additional  data  for  this 
are  auo  given  by  Bubanovic,  19 13  and  by  Taylor  (1897). 
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'MisasiLiTY  OF  Ethyl  Alcohol _( 
Bromobenzene  and  Water  at  o^. 

(Bonner.  19x0.) 
Compoaition  of  Homogeneous  Mixtures. 


see  Note,  p.  287)  with  Mixtukbs  or: 
Nitrobenzene  and  Water  at  15*. 

(Booner,  19x0.) 
CompoMtion  of  HomogeneouB 


Cms. 

Cms. 

Cms. 

Sp.  Gr. 

CABr. 

HgO. 

QHiOH. 

Sat.  Sol. 

0.99 

O.OIO 

o.iis 

I  34 

♦0.96 

0.040 

0.32 

•   •  ■ 

0.90 

O.IO 

0.6s 

1.07 

0.80 

0.20 

I 

0.96 

0.70 

0.30 

1. 19 

0.96 

0.60 

0.40 

1.30 

0.98 

0.50 

0.50 

I  39 

09s 

0.40 

0.60 

I  43 

0.91 

0.30 

0.70 

I  43 

0.92 

0.20 

0.80 

1.36 

0.93 

O.IO 

0.90 

1. 16 

0-93 

0.024 

0.976 

0.803 

0.92 

Cms. 
CANOb. 

0.96s 

*o.9i 
0.90 
0.80 
0.70 

0594 
0.50 

0.40 

0.30 

0.194 

O.IO 

0.02 


Cms. 
H^. 

003s 

0.09 

O.IO 

0.20 

0.30 

0.406 

0.50 

0.60 

0.70 

0.806 

0.90 

0.98 


CAOH. 
0.248 

0.49 

0.86 
1.09 
1.238 

1-34 

1. 212 

0.98 

0.601 


SP.G1: 

Z.08 

•  •  • 
1.02 
0.97 
0.94 

0.93 
0.92 

0.92 

0.91 

0.92 

0.93 
0-9S 


MisciBiLiTY  OF  Ethyl  Alcohol  (see 
Benzyl  Acetate  and  Water.  (Bonner,  19x0.) 

Composition  of  Homogeneous  Mixtures. 


Gms.  CHf.*       Cms. 
C0b.CH,.CA.     H/). 
0.977       0.023 


0.901 
0.80 
0.70 
♦0.68 
0.60 
0.50 
0.40 
0.30 
0.20 
O.IO 

0.041 


0.099 
0.200 
0.300 

0.32 

0.40 

0.50 

0.60 
0.70 
0.80 
0.90 

0.959 


Gms. 
C,H»OH. 

0.120 

0.317 
0.46 

0.58 

0.60 

0.69 

0.78 

0.85 

0.88 

0.88 

0.80 

0.665 


Sp.  Gr. 
Sat.  Sol. 

1.05 
1.03 

0.99 
0.97 

•    ■    • 

0.9s 
0.94 

0.94 

0.93 

0.93 
0.94 

0.9s 


Note,  p.  287)  AT  6°  WITH  Mixtures  or: 

^Benzyl  Alcohol  and  Water.  (Bonner,  x9m> 

O>mpositxm  of  Homogeneooa  Miztmca. 

. * , 

Gms.  Gms.  Sp.  Gr. 

H^.        CHiOH.        Sat.  SgL 

O.IO      0.13         1.03 

0.20  0.26  I 

0.30  0.3s  0.98 

0.40  0.39  0.98 

0.50  0.40  0.97 

0.60  0.41  0.97 

0.62  0.42 

0.621  0.417  0.98 

0.70  0.41  0^97 

0.806  0.388  0.97 

0.90  0.35  0.98 

0.96  0.139  0.99 


Gms. 
CACHaOH. 

0.90 
0.80 
0.70 
0.60 
0.50 
0.40 
♦0.38 

0.379 
0.30 

0.194 

O.IO 

0.04 


Miscibility  of  Ethyl  Alcohol  (see 
Benzylethyl  Ether  and  Water. 

(Bonner,  1910.) 
Composition  of  Homogeneous  Mixtures. 


Gms. 

Gms. 

Gms. 

Sp.  Gr. 

C.H»CH,.O.C,H».HA 

C,H,0H. 

Sat.  Sol 

0.971 

0.029 

0.189 

0.94 

0.90 

O.IO 

0.37 

0.92 

0.80 

0.20 

O.S4 

0.92 

0.70 

0.30 

0.67 

0.91 

♦0.67 

0.33 

0.71 

•    •    • 

0.60 

0.40 

0.78 

0.91 

0.50 

0.50 

0.87 

0.91 

0.40 

0.60 

0.93 

0.92 

0.30 

0.70 

0.96 

0.92 

0.198 

0.802 

0.952 

0.92 

O.IO 

0.90 

0.86 

0.93 

0.08 

0.92 

0-793 

0.94 

Note,  p.  287)  AT  o®  WITH  Mixtures  or: 
Carbon  Tetrachloride  and  Water. 

(Boimer.  19 10.) 

Composition  of  Homogeneous  Mixtures. 

^ 


Gms. 
ecu. 

0.961 
0.928 
*0.92 
0.90 
0.80 
0.70 
0.60 
0.499 
0.40 
0.25 
O.IO 

0.032 


Gms. 
H,0. 

0.039 
0.072 
0.08 
O.IO 

0.20 

0.30 

0.40 

0.501 

0.60 

0.7s 

0.90 
0.968 


Gms. 
CHkOil. 

0.224 
0-347 

0-39 

0.4s 

0.67 

0.82 
0.94 

1.04 

I 

i.ios 
I 

0-74S 


Sp.Gr. 
Sat.SoL 

1.36 
1.23 

•    •    • 

1.20 

IIS 
1.07 

1.03 

I 

0.97 
0.95 

0.92 
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DismBunoN  of  Ethyl  Alcohol  at  25®  (Bugarszky,  1910)  Between: 
Bnxiiobenxene  and  Carbon  Tetrachloride  and       Carbon  Disulfide  and 


Water. 

Water. 

Water. 

Cm.  QH/m  per  Liter. 

Cms.  C|H«0H 
'CCI4  Layer. 

per  Liter. 
H«OUyer. 

Cms.  C|H«0H  p 
CS,  Layer.        H 

er  liter. 

UUirLaye 

r.     HdO  Layer'. 

«0  Layer! 

0.72 

18. 

5 

0.4S 

18.7 

0. 

27 

19. 1 

136 

36. 

9 

0.93 

36.5 

I. 

87 

37- 

2.68 

68. 

2 

2.SS 

68.1 

10. 

23 

69 -3 

jjwmin.n 

nr  OF  Ethyl  Alcohol  (see  Note  p.  287)  at 

0*  WITH  Mixtures  of: 

CyofoCor 

m  and  Water.  (Bonner,  19x0.) 

Diethylketone  and  Water.  (Bonnrr,  19x0.) 

rwiiiiiii 

jm  el  Homogeneous  Mixturtt. 

* 

Composition  of  Homogeneous  Mixtures. 

Gas. 

Cms. 

Sp.  Gr. 

Cms. 

Cms. 

Cms. 

Sp.  Gr. 

CBCV 

W). 

CAOH. 

Sat.  Sol. 

CH*.C0.CHj. 

H^. 

C,H»OH. 

Sat.  Sol. 

0.907 

0.093 

0.434 

1. 19 

0.938 

0.062 

0.136 

0.85 

0.90 

O.IO 

0.4s 

1. 18 

0.900 

O.IO 

0.19 

0.85 

0.80 

0.20 

0.60 

1. 12 

0.89s 

o.ios 

0.201 

0.86 

0.70 

0.30 

0.68 

1.07 

0.800 

0.20 

0.31 

0.87 

0.593 

0.407 

0.726 

1.04 

0.781 

0.219 

0317 

0.87 

0.501 

0.499 

0.729 

1.03 

0.702 

0.298 

0.356 

0.88 

^0.420 

0.58 

0.73 

«    •    • 

0.600 

0.400 

0.392 

0.89 

0.404 

0.596 

0-733 

1. 01 

O.S47 

0.453 

0.410 

0.90 

0.300 

0.70 

0.70 

0.99 

0.499 

0.501 

O.4II 

0.91 

0.197 

0.803 

0-672 

0.98 

0.458 

0.542 

0.415 

0.92 

O.IOO 

0.90 

0.61 

0.98 

0.407 

0-593 

0.404 

0.91 

0.088 

0.912 

0.608 

0.98 

Additional  data  for  the  miscibility  of  alcohol  with  chloroform  +  water  mixtures 
by  Miller  and  McPherson,  1908. 


MiscxBiLmr  of  Ethyl  Alcohol  with  "Mixtures 'of  Ethyl  Ether  and 

Water  at  O^.     (Corliss,  19x4;  Bonner,  1910;  see  also  Kremann.  19x0a.) 


oaitiao  of  the  Lower  Layer. 

Composition  of  Upper  I^ycr. 

Cms. 

Gms. 

Sp.  Gr. 

Gms. 

Gms. 

Gms. 

> 

Sp.  Gr. 

(CA>/>. 

H/). 

QHiOH. 

Sat.  Sol. 

(C.H^iO. 

HjO. 

QHsOH. 

Sat.  SoL 

O.IO 

0.90 

0.163 

0.970 

•    •    • 

•    •    • 

•    •    • 

•    •    • 

•    «     • 

•   «    • 

•    •    • 

•    •    • 

0.957 

0.043 

0.151 

0.757 

0.16 

0.84 

0.297 

0.951 

0.902 

0.098 

0.230 

0.778 

0.178 

0.822 

0.318 

0.945 

0.87 

0.13 

0.26 

0.788 

0.192 

0.808 

0332 

0.941 

0.85 

015 

0.275 

0.794 

0.204 

0.796 

0.34 

0.937 

0.825 

0.175 

0.292 

0.800 

0-227 

0.773 

0.352 

0.932 

0.79 

0.210 

0.313 

0.808 

0.250 

0.75 

0.36 

0.926 

0.759 

0.243 

0.33 

O.81S 

0.293 

0.707 

0.37 

0.916 

0.70 

0.30 

0.35 

0.827 

0.33s 

0.665 

0.375 

0.906 

0.645 

0-355 

0.366 

0.839 

0.422 

0.578 

0.385 

0.886 

0.562 

0.438 

0-385 

0.857 

•0.49 

0.51 

0.385 

0.874 

0.49 

0.51 

0.385 

0.874 

The  data  for  the  binodal  curve  given  by  Corliss  and  by  Bonner  agree  closely. 
Spu  Gr.  determinations  of  Corliss  were  made  on  brger  amounts  of  solution 
and  appear  to  be  the  more  accurate.  In  addition,  Corliss  gives  the  specific  gravi- 
del  or  each  layer  of  a  series  of  liquids  in  contact  with  each  other,  and  from  these 
aad  the  binodal  curve,  the  above  data  for  the  composition  of  the  several  conjugate 
fafCTi  have  been  calculated.  Data  are  also  given  by  Corliss  for  the  distribution 
of  colloidal  araenious  sulfide  between  the  two  layers  of  the  system. 

ta  for  the  distribution  of  ethyl  alcohol  between  ether  and  water  and  between 
and  molten  CaC]«.6H20  are  given  by  Morgan  and  Benson  (1907). 
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MlSQBILITY  OF  EtHYL  AlCOHOL  WITH   MIXTURES  OF  ETHYL  ETHBR 

Water  at  25*".    (Honba,  1911-") 


Composition  of  Lower  Layer. 

Com] 

Gms. 
(C,H.)A 

[XMition  of  Upper  La|i 

Gms. 
(CAJA 

Gms. 
H,0. 

— \ 

Gmt.  CiH^H. 

Gms. 
HgO.            Q 

S-77 

94.23 

0 

98.72 

1.28 

6.3 

85.7 

8 

94. s 

2.2 

7.2 

79.2 

13.6 

88.5 

3-7 

8 

76 

16 

84.4 

4.9               1 

9-7 

70.4 

19.9 

75-1 

8.4               I 

13 -3 

62.8 

23 -9 

60.8 

15s               2 

32.1 

50.6 

273 

43-8 

28.1               2 

28.4 

43-4 

28.2 

35.8 

35-6           2 

*3i-6 

40 

28.4 

(Plait  point) 

31.6 

40                    2 

The  binodal  curve  was  determined  in  the  usual  way  (see  Note,  p.  287).  / 
of  conjugate  liquids  was  then  prepared  and  the  Sp.  Gr.,  refractive  ind 
viscosity  of  each  layer  determined.  From  specially  prepared  curves  for  vai 
of  physical  constants  with  composition  of  mixture,  the  composition  of  the 
conjugate  Kquids  was  ascertained.  The  results  thus  obtained,  are  given 
above  table. 

Data  for  the  miscibility  of  ethyl  alcohol  with  mixtures  of  water,  ethyl  etl 
sulfuric  acid  at  0°  and  with  mixtures  of  ethyl  ether,  water  and  ethyL 
acid  at  0°  are  given  by  Kremann,  1910a. 

Miscibility  of  Ethyl  Alcohol  (see  Note  p.  287)  at  o®  with  Mixtui 

Ethyl  Acetate  and  Water.  (Bouier,  1910.)         Ethyl  Bromide  and  Water.  (Bonn 

O>mposition  of  Homogeneous  Mixtures.  Composition  of  Homogeneous  Miiti 


Gms. 

Gms. 

Gms. 

Sp.  Gr. 

Gms. 

Gms. 

Gms, 

CHiCGOCaH, 

.    h,o. 

c,h»oh. 

Sat.  Sol. 

CH^Br. 

H,0. 

•   QHvOH. 

0.92 

0.080 

O.IOO 

0.91 

0.967 

0.033 

0.240 

0.90 

O.IO 

013 

0.91 

0.90 

O.IO 

0.37 

0.799 

0.201 

0.228 

0  93 

♦0.83 

0.17 

0.4S 

0.699 

0.301 

0.265 

0.92 

0.80 

0.20 

o-Si 

0.60 

0.40 

0.29 

0-9S 

0.70 

0.30 

0.64 

0.50 

0.50 

0.30 

0.9s 

0.60 

0.40 

0.754 

♦0.48 

0.52 

0.30 

•  •  • 

0.50 

0.50 

0.83 

0.40 

0.60 

031 

0.96 

0.40 

0.60 

0.89 

0.30 

0.70 

031 

0.96 

0.30 

0.70 

0.89 

0.197 

0.803 

0.282 

0.97 

O.IO 

0.90 

0.73 

0.102 

0.898 

0143 

0.99 

0.017 

0.983 

0.182 

Miscibility  of  Ethyl  Alcohol  (see 

Note  p.  287)   at  0®,   WITH   MlXTUR 

Ethyl  Butyrate  and  Water.  (Bonner,  1910.) 

Ethyl  Propionate  and  Water.  (Bonw 

Composition  of  Homogeneous  Mixtures. 

Composition  of  Hom( 

t *■ 

Gms.           Gms. 

Dgeneous  Mixti 

Gms. 

Gms. 

Gms.   ' 

Sp.Gr. 

Gms. 

CJItCOOQH, 

».    H^. 

c,h»oh. 

Sat.  Sol. 

QHtCOOQN, 

,.    H,0. 

CtHgOH.     ! 

0.97 

0.030 

0.166 

0.96 

0.977 

0.023 

0.138 

0.90 

O.IO 

0.32 

•    •    • 

0.90 

O.IO 

0.27 

0.80 

0.20 

0.483 

0.88 

0.80 

0.20 

0.38 

0.70 

0.30 

0.567 

0.89 

0.69s 

0.30s 

0.4S3 

0-599 

0.401 

0.628 

0.90 

0.60 

0.40 

0.49 

0.494 

0.506 

0.659 

0.91 

0.50 

0.50 

0.52 

♦0.46 

0.54 

0.67 

«    •    ■ 

♦0.46 

0.54 

0.53 

0.40 

0.60 

0.69 

0.92 

0.398 

0.602 

0.532 

0.297 

0.703 

0.693 

0-93 

0.30 

0.70 

OSS 

0.193 

0.807 

0.684 

0.94 

0.201 

0.799 

0.517 

O.JO 

0.90 

0.63 

0.94 

O.IO 

0.90 

0.46 
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BUTT  OP  Ethtl  Alcohol  (see 

Note,  p.  287) 

AT  o®  WITH  Mixtures  c 

bylene  Chloride  and  Water. 

Ethylidene  Chloride  and  Water. 

(Bonner.  191a) 

(Bonner,  19x0.) 

» 

A 

Composition  of  Homogeneous  Mixtures. 

L         Gim.           Gms. 

Sp.  Gr. 

t 
Gms. 

Gms. 

Gms. 

Sp.  Gr. 

^a     HdO.        CAOH. 

Sftt.SoL 

CHi-CHOi. 

H,0. 

r,H»OH. 

Sat.  Sol 

71     0.029      O.I9I 

IIS 

0.985 

0.015 

0.226 

1. 10 

0     o.io      0.42 

1.08 

0.90 

O.IO 

0.43 

I   03 

S     0.12      0.46 

•    •    • 

0.805 

019s 

0.586 

1. 01 

52     0.208      0.670 

1. 01 

0.70 

0.30 

0.69 

0.98 

D       0.30        0.80 

0.98 

♦0.67 

0.33 

0.72 

•    •    • 

D       0.40        0.93 

0.96 

0.60 

0.40 

0.77 

0.96 

D       0.50        0.99 

0.9s 

0.50 

0.50 

0.82 

0.9s 

)       0.60         1. 01 

0.94 

0.437 

0.563 

0.857 

0.94 

)       0.70        0.99 

0.94 

0.30 

0.70 

0.88 

0.93 

)        0.80        0.95 

0.94 

0.20 

0.80 

0.86 

0.93 

K    0.905    0.842 

0.96 

O.IO 

0.90 

0.79 

0.94 

2     0.980    0.514 

0.97 

0.03 

0.97 

0.576 

0.9s 

BUTT  OF  Ethyl  Alcohol  (see  Note,  p.  287)  at  6®  with  Mixtures  of: 


aoe  and  Water.    (Booner,  19x0.) 
pa^kn  of  Homogeneous  Mixtures. 


L 

(^ms. 

Gms. 

Sp.  Gr.i 

lt« 

H^. 

CHiOH. 

Sst.Sol. 

(>2 

0.038 

0.704 

0.79 

3 

O.IO 

1.44 

0.80 

58 

0.202 

2.37s 

0.82 

0 

0.30 

2.82 

0.81 

0 

0.40 

3.06 

0.82 

0 

0.50 

3.16 

0.83 

0 

0.60 

317 

0.84 

0 

0.70 

310 

0.85 

96 

0.804 

2.96 

0.87 

93 

0.907 

2.305 

0.88 

Hexane  and  Water.   (Bonner,  19x0.) 

Composition  of  Homogeneous  Mixtures. 
. h 


Gms.  Gms.  Gms. 

Hexane.*        H^.  CHfOH. 

0.97  0.03  0.59 

0.90  O.IO  1.30 

0.80  0.20  2.04 

0.70  0.30  2.45 

0.60  0.40  2.73 

0.50  0.50  2.93 

0.40  0.60  3.00 

o .  20  o .  80  2 .  75 

O.IO  0.90  2.23 

0.014  0.986  1.056 

*  KaUbaum's  Efeptane  and  Hexane  "aus  Petroleum  "  were  used. 


Sp.  Gr. 
Sat.  Sol. 


0.77 

0.79 
0.81 

0.82 

0.83 

0.83 

0.85 

0.86 


ttLiTY  OF  Ethyl  Alcohol  (see  Note,  p.  287)  at  o®  with  Mixtures  of: 
Oifflyl  Alcohol  and  Water.  Isobutyl  Alcohol  and  Water. 


■Poritioo  qI  Homogeneous  Mixtures. 

Composition  of  Homogeneous  ^ 

, A 

Gms.  (CHj)r-     Gms.           Gms. 

fixtures. 

%     Gms- 
iM)H.    HfO. 

Gms. 

Sp.  Gr. 

Sp.  Gr 

QHiOH. 

Sat.  Sol. 

CH.CHjOrt 

.     H,0. 

CH,OH. 

Sat.  Sol 

33     0.097 

O.I16 

0.84 

0.70 

0.30 

0.13 

0.87 

5       O.IO 

0.12 

0.84 

0.589 

O.4II 

0.177 

0.89 

)7    0.203 

0.258 

0.85 

0.502 

0.498 

0.194 

0.90 

H    0.306 

0.396 

0.86 

0.50 

0.50 

0.20 

0.90 

n    0.398 

0.427 

0.88 

0.40 

0.60 

0.20 

0.92 

7    0.503 

0.449 

0.89 

0.387 

0.613 

0.204 

0.92 

9    0.601 

0.453 

0.90 

*o.35 

0.65 

0.21 

•    •    • 

4    0.706 

0.434 

0.92 

0.304 

0.696 

0.205 

0.94 

0.73 

0.43 

•    •    • 

0.30 

0.70 

0.21 

0.94 

S    0.804 

O.4II 

0.94 

0.20 

0.80 

•  0.20 

0.95 

0.900 

0.369 

0.96 

0.132 

0.868 

0.189 

0.96 
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MisciBiLiTY  OF  Ethyl  Alcohol  (see  Note,  p.  287)  at  o*  with  Mixt 
Isoamyl  Bromide  and  Water.  (Booner,  '10.)     Isobutyl  Bromide  and  Water.  (I 


Composit 

ion  of  Homogeneous  Mixtures. 

-* V 

Gms.           Gms.         Sp.  Or. 

Composi 

tionof  Hoi 

nogeneoos  Me 

Gms. 

Gms.  (CH,)r 

Gms. 

Gms. 

C.H„Br. 

H,0.         CjH,0H. 

Sat.  Sol. 

CHCHtBr. 

HiO. 

CHiOH. 

0-97S 

0.025      0 

251 

1. 10 

0.976 

0.024 

0.200 

"0.96 

0.04         0 

36 

•    •    • 

*o.93 

0.07 

0.42 

0.90 

O.IO        0 

68 

1. 01 

0.90 

O.IO 

0.52 

0.80 

0.20         I 

09 

0.96 

0.80 

0.20 

0.83 

0.70 

0.30         I 

37 

0.94 

0.70 

0.30 

I   OS 

0.60 

0.40         I. 

57 

0-93 

0.60 

0.40 

I. 21 

0.498 

0.502       I. 

676 

0.91 

0.501 

0.499 

I    30 

0.40 

0.60         I. 

75 

0.91 

0.40 

0.60 

1-35 

0.30 

0 .  70         I . 

75 

0.91 

0.30 

0.70 

1.36 

0.20 

0.80         I. 

71 

0.91 

0.20 

0.80 

I  32 

O.IO 

0.90         I. 

46 

0.92 

O.IO 

0.90 

1.20 

0.022 

0.978      I. 

027 

0-93 

0.047 

0-9S3 

0.937 

MisciBiLiTY  OF  Ethyl  Alcohol  (see  Note,  p.  287)  at-  o®  with  Mixtu 


Isoamyl  Ether  and  Water.    (Bonner.  *io.) 
Composition  of  Homogeneous  Mixtures. 


Mesitylene  and  Water.  (Boon 
(Composition  of  Homogeneoas  Mixi 


Gms.  rCCH;), 

.-    Gms. 

Gms. 

Sp.  Gr. 

Gms. 

Gms. 

Gms.         S 

CH.CHjCHJ^.  h,o. 

CHjOH. 

Sat.  Sol. 

C,H,(CH,),. 

H,0. 

QHiOH.     Sa 

0.958 

0.042 

0.368 

0.81 

♦0.97 

0.03 

0.48 

0.90 

O.IO 

0.70 

0.82 

0.963 

0.037 

0.516 

♦0.89 

O.II 

0.74 

•    •    • 

0.90 

O.IO 

1.09 

0.879 

O.I2I 

0.793 

0.82 

0.80 

0.20 

1.66 

0.80 

0.20 

I  .20 

0.83 

0.70 

0.30 

2.04 

0.702 

0.298 

1-573 

0.83 

0.60 

0.40 

2.32 

0.594 

0.406 

1.876 

0.84 

0.50 

0.50 

2.52 

0.50 

0.50 

1.98 

0.84 

0.40 

0.60 

2.64 

0.40 

0.60 

2.19 

0.85 

0.30 

0.70 

2.68 

0.302 

0.698 

2.24 

0.86 

0.199 

0.801 

2.49 

0.20 

0.80 

2.14 

0.87 

O.IO 

0.90 

2.28 

O.IO 

0.90 

1.87 

0.89 

0.051 

0.949 

1. 615 

MISCIBILITY  OF  Ethyl  Alcohol  (see  Note,  p.  287)  at  o®  with  Mixtu 


Methyl  Aniline  and  Water.  (Bonner,  '10.) 

Composition  of  Homogeneous  Mixtures. 


Phenetol  and  Water.  (Boone 

O>mposition  of  Homogeneous  Mix 


r 

Gms. 

Gms. 

Gms. 

Sp.  Gr. 

Gms. 

Gmn, 

CHiNHQH,. 

H^. 

CH»0H. 

Sat.  Sol. 

QH,0CH,. 

HjO. 

,C,H*0H.     S 

0959 

0.041 

0.218 

0.96 

0.992 

0.18 

0.157      ' 

0.90 

O.IO 

0.37 

0.95 

*0.90 

O.IO 

0.5s 

0.795 

0.205 

0.555 

0.93 

0.897 

0.103 

0.554      ' 

0.70 

0.30 

0.68 

0.93 

0.798 

0.202 

0.916      ' 

*o.66 

0.34 

0.72 

•     •     • 

0.70 

0.30 

1. 18 

0.60 

0.40 

0.76 

0.93 

0.60 

0.40 

1-39 

0.50 

0.50 

0.84 

0.93 

0.495 

0.505 

1.518 

0.40 

0.60 

0.89 

0.93 

0399 

0.601 

1.560 

0.30 

0.70 

0.91 

0.93 

0.30 

0.70 

1-54 

0.20 

0.80 

0.87 

0.94 

0.198 

0.802 

1.449 

0.098 

0.902 

0.734 

0.9s 

O.IO 

0.90 

1. 21 

0.041 

0.959 

0.581 

0.96 

0.082 

0.9X8 

1.156 

^3 
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mr  or  Ethyl  Alcohol  (see  Note  p.  287)  at  o®  with  Mixtures  of: 

Propyl  Bromide  and  Water.    (Bonner,  x9za) 


and  Water, 
of 


(Bonner,  zgio.) 
Miztuies. 


Composition  of  Homogeneous  Mixtures. 


5 

7 
5 


13 
13 
>3 
H 
H 
IS 


O.OIO 

0.015 
0.103 
0.20s 
0.30 

0.40 

0.507 

0.607 
0.707 

0.806 

0.906 

0.965 


Cms. 
CAOH. 

0.268 
0.47 

1-595 
2.268 

2.67 

2.94 

3  135 
3.126 

3  038 

2.799 

1.639 


Sp.  Gr. 
Sat.SoL 

0.87 

•    •    • 

0.85 
0.84 
0.84 
0.85 
0.85 
0.86 
0.86 
0.87 
0.89 
0.91 


Gms. 
CH|.CHf .  CH|Br» 

0.975 
*0.92 

0.90 

0.80 

0.70 
0.60 

0.50 

0.40 

0.30 

0.204 
0.096 
0.027 


Cms. 
H,0. 

0.025 

0.08 

O.IO 

0.20 

0.30 

0.40 

0.50 

0.60 

0.70 

0.796 

0.904 

0.973 


Gms. 
CH*OH. 

0.190 

0.42 

0.50 

0.72 

0.88 

1. 01 

1. 10 

115 
I  .14 

1. 12 

1.02 

0.687 


Sp.  Gr. 
Sat.SoL 

1.26 


1. 12 
1.06 
1.02 
0.99 
0.98 
0.96 

0.95 
0.94 

0.94 
0.95 


auTY  OF  Ethyl  Alcohol  (see 

ae  and  Water.     (Bonner,  X9xa) 
WkioD  of  Homogeneous  Mixtures. 


Note  p.  287)  AT  o**  WITH  Mixtures  of: 
o  Toluidine  and  Water.     (Bonner,  1910.) 

Composition  of  Homogeneous  Mixtures. 


i-  Cms. 

^  H^. 

(8  0.052 

3  O.IO 


3 

0 
0 
0 
0 
0 
i8 


0.20 
0.30 
0.40 
0.50 
0.60 
0.70 
0.80 
0.90 
0.972 


Gaa. 
C^H^H. 

0.388 
0.61 

0.9s 
.21 

.41 

•53 

•59 

•56 

.44 

-23 
0.817 


Sp.  Gr. 
Sat.  Sol. 

0.87 
0.86 
0.86 
0.86 
0.86 
0.87 
0.87 
0.88 
0.89 
0.91 
0.94 


Gms. 
CHs.C1H4.NHf. 

0.954 
0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.098 

0.027 


Gms. 
H,0. 

0.046 

O.IO 

0.20 

0.30 

0.40 

0.50 

0.60 

0.70 

0.80 

0.902 

0.973 


Gms. 
CHjOH. 

0.025 
0.21 
0.32 
0.41 

0.455 
0.48 

0.50 

0.50 

0.49 

0.462 

0.262 


Sp.  Gr. 
Sat.  Sol. 

1. 01 

0.93 
0.97 

0.96 

0.96 

0.96 

0.96 

0.96 

0.96 

0.98 


■mrr  of  Ethyl  Alcohol  (see 
tohiene  (b.  pt.  182-3)  and  Water. 

(Bonner,  19x0.) 
IMatioB  oi  Homofeneous  Mixtures. 


Note  p.  287)  AT  0°  WITH  Mixtures  of: 
p  Nitrotoluene  and  Water. 

(Bonner,  1910.) 
Composition  of  Homogeneous  Mixtures. 


0     0.02 


51 
0 

3 

) 

) 


0.Q49 

O.IO 

0.20 

0.30 

0.40 

0.50 

0.60 
0.70 
0.80 
0.90 
0.967 


o 
o 


Gms. 
CMOH. 

0.33 
522 

87 
28 

54 

71 
81 

89 
89 

78 

533 

307 


Sp.  Gr. 
Sat.  Sol. 


1.09 
1.06 
0.97 
0.94 

0.93 
0.92 

0.91 

0.90 

0.90 

0.91 

0.92 


Gms. 
NO,.C«H4.CH,. 

0.978 

*o.95 

0.90 

0.80 

0.70 

0.60 

0.506 

0.398 

0.294 

0.20 

O.IO 

0.056 


Gms. 
H^O. 

0.022 

0.05 

O.IO 

0.20 

0.30 

0.40 

0.494 

0.602 

0.706 

0.80 

0.90 

0.944 


Gms. 
C,H,OH. 

0.253 
0.50 
0.84 
I  .29 

1-57 

1-73 
1.782 

1.868 

1. 816 

1.63 

I  30 
1. 105 


Sp.  Gr. 
Sat.  Sol. 

1.08 


( 


0.97 
0.96 
0.92 
0.91 
0.91 
0.91 
0.91 
0.91 
0.92 

0.93 
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MisaBiLiTY  OF  Ethyl  Alcobol  (see  Note  p.  387)  at  o^  with  Mixtukes  or: 
0  Xylene  and  Water.     (Bonner,  1910.)  m  Xylene  and  Water.     (Boniwr,  1910^ 

Composition  of  Homogeneous  Mixtures.  Ccunpositkm  of  Homogeoeoas  Mndbncs. 

0 


Gms. 

Gms. 

Gms. 

Sp.  Gr. 

0  CACCHi),. 

H,0. 

CAOH. 

Sat.SoL 

0.971 

0.029 

0.352 

0.89 

♦0.96 

0.04 

0.53 

.  .  • 

0.90 

O.IO 

0.93 

0.87 

0.786 

0.214 

1.32 

0.87 

0.70 

0.30 

1-53 

0.87 

0.60 

0.40 

1.72 

0.87 

0.50 

0.50 

1.87 

0.87 

0.40 

0.60 

1.96 

0.88 

0.30 

0.70 

1.94 

0.88 

0.20 

0.80 

1. 81 

0.89 

0.031 

0.969 

1. 19 

0.93. 

Gms. 
CACCH^ 

0.967 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

O.IO 

0.023 


Gms. 
HfO. 

0.033 
O.IO 

0.20 

0.30 

0.40 

0.50 

0.60 
0.70 
6.80 
0.90 

^0.977 


Gms. 
CaH«OH. 

O 
O 

I 
I 

I 
I 
I 
2 

I 
I 
I 


Sp.Gr. 


388 
81 

30 
61 

77 

90 

98 

01 

87 

53 
168 


Additional  data  for  the  system  ethyl  alcohol,  m^  xylene,  water  at  o' 
63**  and  100®  are  given  by  Holt  and  Bell,  1914. 

p  Xylene  and  Water.    (Bonner,  19x0.) 


o. 

0.87 
0.8$ 
0.86 
0.86 
0.87 
0.87  .. 
0.88 
0.89 
0.90 
0.92  J 
.  19'.  41*. 


O>mposition  of  Homogeneous  Mixtures. 


Gms. 
P  CACCH.)^ 

0.966 
*0.92 

0.90 
0.80 
0.70 
0.60 


Gms. 
H/). 

0.034 

0.08 

O.IO 

0.20 

0.30 

0.40 


Gms. 
CtH»OH. 

0.306 

0.57 
0.65 

I  OS 

1-35 
1.56 


Sp.  Gr. 
Sat.  Sol. 

0.84 

•    •    • 

0.85 
0.85 
0.85 
0.85 


Composition  of  Homogoieous  Mixtures. 
• ^ 


Gms. 
p  C.H4(CH|),. 

0.50 

0.40 

0.292 

0.193 

O.IOO 

0.015 


Gms. 
H,0. 

0.50 

0.60 

0.702 

0.807 

0.90 

0.985 


Gms. 
QH«OH. 

I 
I 


I 

I 
I 
O 


68 

77 

743 
625 

39 
863 


Sp.Gf. 
SitSoL 

0.86 

0.86 

0.87 

0. 

0. 

0.93 


The  coefficient  of  distribution  of  ethyl  alcohol  between  olive  oil  and  water  tt 
0.026  at  3°  and  0.047  at  30**.  (Meyer.  1901;  19^ 

100  gms.  cottonseed  oil  (0.922  Sp.  Gr.)  dissolve  22.9  p;ms.  ethyl  alcohol  at  25'« 
100  gms.  ethyl  alcohol  dissolve  11 .75  gms.  cottonseed  oil  at  25®.    (Wroth  and  Rdd,*i^ 

Distribution  of  Ethyl  Alcohol  between  Cottonseed  Oil  and 

Water  at  25®.     (Wroth  and  Reid.  1916.) 
Gms.  CjHbOH  per  xoo  cc.  _,    . 


Oil  Layer. 

HjO  Layer. 

XUIUO. 

0 . 2083 

6.147 

29. s 

0.2251 

6.738 

29.9 

0.2515 

6.835 

27.1 

0.2783 

6.876 

24.7 

0.3017 

8.682 

28.7 

Data  for  the  reciprocal  solubility  of  ethyl  alcohol  and  turpentine  are  given  b; 
V^zes  and  Mouline,  1904,  1905-06. 

Data  for  the  system  ethyl  alcohol,  water,  petroleum  are  given  by  Rodt  (1916] 

ETHYLAMINES   QHs-NH,.  (C2H6)2NH,  (C,Hft),N. 

Freezing-point  data  (solubility,  see  footnote,  p.  i)  for  mixtures  of  ethylamine  • 
water,  diethylamine  -\-  water,  and  triethylamine  +  water  are  given  by  Guthri 
1884  and  by  Pickering,  1893. 

The  solubility  of  ethyk#nine  and  of  diethylamine  in  water  at  60®,  calculate 
from  the  vapor  pressures  determined  by  an  aspiration  method,  are  given  by  Doye 
(1890)  as  follows: 

A_;- .  Vapor  Pressure  in      Ostwald  Solubility     Bunsen  AbsOTpdoo 

^^"^^^^  mm.Hg.  Ex.  /  (see  p.  327)        Coef.  (ser  p.  127.) 

C2H5NH2  64.5  321  263 

(C2H5)2NH  233  89  73 

Data  for  the  solubility  of  triethylamine  in  water  at  high  pressures  are  given  I 
Kohnstamin  and  Timmermans,  19 13. 
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ETHTLABONKS 


ItU^UBILITIBS  OF  Dl  EtHYL 

Amine  and  Water.* 

(.  (6)  lo,  308,  '05.) 


Distribution  op  Tri  Ethyl  Amine 
BETWEEN  Water  and  Amyl 
Alcohol  at  25**. 

(Herx  and  Fischer — Ber.  37,  4751,  '04.) 


GaM. 
V* 

NH(C«), 
100  Gms. 

Gms.  N(CsHs)s 
per  100  cc. 

Millimok  N(CiH^ 
per  10  cc. 

r. 

(SO 

MS 

M4 

Aquftfwn 
Layer. 

21.7 
23.6 
24.8 
26.3 
28.0 
31    0 

Layo*. 

555 

S3  5 
51.0 

49  0 
45  0 

Aqueous           Alcoholic 
Layer.              Layer. 

00885           2.299 
0.1683           4.457 

0.1866        4  922 
0.2502        6.491 

Aqueous           Alcoholic 
Layer.             Layer. 

00875           2.273 
0.1664          4.408 
01846          4.868 
02474           6.418 

U3S(cri^t.)    37.4 


TntthylAMDil  N(CsH»),. 


SCH-UBILITY  IN  WaTER.* 

(Rothmund.  1898.) 


Gms.  N(CaH|)s  pei 

xoo  Gms. 

f. 

Gnu.  N(C,HOi 

per  xoo  Gms. 

V.                                         r" 

•     Aq.  Layer. 

Amine  Layer. 

Aq.  Layer. 

Amine  Layer 

18.6  (crit.  temp.) 

SI -9 

40 

3  65 

0.48 

»                 14.24 

72 

so 

2.87 

96.4 

«S                       7  30 

95.18 

55 

2-57 

96.3 

30                       5-8o 

96.60 

60 

2.23 

96  3 

3$                       4-S8 

965 

65 

1.97 

96.3 

Sqlubility  of  Triethvlamine  in  Water  and  in  Aq.  Ethyl  Alcohol 

AT  Different  Temperatures.* 

(Meerburg,  1903.) 


Witer. 

X3W% 

Alcohol. 

28.98%  Alcohol. 
,'          Gm.N(C,Hj, 

.•^8.84% 
Gn: 

Alcohol. 
»•  N(C,HJ, 

6o.r6%  Alcohol. 

Gn.  N'tQHA 

,          Gm.N(CA)i 

Cm.  NHCjH,) 

r. 

Der  xoo 
&.S0L 

t*. 

per  100 
Cms.  Sot 

V. 

per  100 
Gms.  Sol. 

t*.       per  100 
Gms.  Sol. 

V.       per  100 
Gms.  Sol. 

(9.2 

1-7 

383 

8.2 

54. S 

22.8 

73-4 

312 

76-77      71.2 

J0.8 

5.6 

317 

139 

45 

29.8 

65  4 

33  3 

74-75     75 

yi 

8.5 

28 

21.6 

33-4 

511 

51.6 

40.6 

72-73    80 

IS.  7 

25.8 

26.4 

30.6 

314 

637 

42.1 

50.6 

18.7 

37-2 

24.9 

40.5 

303 

68.5 

40.9 

54.7 

»9S 

51.8 

24.2 

49.8 

28.5 

82.2 

34-2 

70.6 

»S 

68.6 

24.1 

60.7 

35 

91.8 

33 

77-5 

»5 

84 

24 

69.7 

34.7 

88 

»S 

89.7 

235 

76.6 

40.5 

913 

21.2 

92.4 

24 

81.5 

»5« 

95-5 

24.2 

87.4 

26.S 

96.1 

25 

92 

XOTE.  —  Results  for  triethylamjne,  water  and  ethyl  ether,  and  for  triethyl- 
ter  and  phenol  are  also  given  by  Meerburg. 


100  gms.  abs.  methyl  alcohol  dissolve  57.5  gms.  NH(C«H»)2  at  19.5®. 
100  gms,  abs.  ethyl  alcohol  dissolve  56  gms.  NH(C«H§)i  at  19.5®. 

(de  Bruyn,  1892^ 

•  Detrt^inatkms  made  by  "Synthetic  Method/'  see  Note,  p.  x6. 
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Distribution  op  ETHYLAiaNEs  Between  Water  and  1 

(Moore  and  Winmill,  191a.) 

Results  at  I8^    Results  at  25"*.   Res 

^!l^ft31^^-  ParUtion     ^™F3!!;^-    Partitioa    ^ 


Amine. 

per  Liter 
Aq.  Layer. 

x-aruuoa 
Coef. 

pCT  liter 
Aq.  Layer. 

Coef. 

^1 

(CH)NH, 

0.0756 

26.09 

O.IIS9 

19   13 

0.] 

it 

0.0886 

26.14 

0.0999 

19. II 

0.: 

(CH»),NH 

0.0484 

2.14 

0.0483 

1-59 

0.] 

ii 

0.0503 

2.14 

0.0416 

1-59 

0.1 

(C,H,),N 

0.0189 

O.I3I 

0.0104 

0.099 

o.c 

H 

O.OI9I 

O.I3I 

0.0131 

0.099 

o.c 

Similar  data  for  triethylamine  at  25**  and  at  other  temperatun 
Hantzsch  and  Sebaldt,  1899,  and  by  Hantzsch  and  Vagt,  1901. 

Data  for  ternary  systems  composed  of  triethylamine,  water  i 
following  compounds:  naphthalene,  cane  sugar,  KCl,  KsCOt,  K» 
are  given  by  Timmermans  (1907). 

ETH7L,  DiETHYL  and  TriETHYLAMINX  HYDBOCHLO! 

Solubility  of  Each  in  Water  and  in  Chloroform 

-  (Peddle  and  Turner,  19x3.) 

Solubility  in  Water. 
Amine  Salt.  Formula.  Cms.  Amine  Salt 

per  xoo  Gma.  H|0. 

Ethylamine     Hydrochloride    CaHs.NHj.HCl  279.9 

Diethylamine  "  (C2H6)2NH.HC1  231 . 7 

Hydrobromide  (C2H6)2NH.HBr  3 1 1 . 6 

Hydroiodide     (CjHs)  JSTH-HI  377 . 2 

Triethylamine  Hydrochloride  (C2H5)»N.HC1  137 

Hydrobromide  (C2H6)aN.HBr  150.6 

Hydriodide       (C2H6)3N.HI  370 

ETH7L  BBOBODE  CsHtBr. 

Solubility  in  Ether.    (Parmentier.  1893.) 

t*.  —13*.  O.  I  J. 

Gms.  QH&Br  per  100  gms.  Ether  632        561        462 

Solubility  of  Ethyl  Bromide,  etc.,  in  Wateb 

(Rex,  1906.) 


tt 


Grams  per  loo 

1  Grams  H,0  at: 

Ethyl  Bromide 
Ethyl  Iodide 
Ethylene  Chloride 
Ethylidene  Chloride 

o«. 

1.067 

0.441 

0.922 

0.656 

IO«. 

0.965 
0.414 
0.885 

0-59S 

20'. 

0.914 
0.403 
0.869 

0550 

ETHYL  BUTTRATE  CHTCOOCaH*. 

Solubility  in  Water  and  in  Aqueous  Ethyl  Alcohol  Ml 

100  g.  H2O  dissolve  0.5  g.  ethyl  butyrate  at  22**. 

100  cc.  H2O  dissolve  0.8  cc.  ethyl  butyrate  at  20**. 

100  cc.  ethyl  butyrate  dissolve  0.4  —  0.5  cc.  H2O  at  20°. 

Per  5  cc.  (cc.  H2O  10         6         4 

Ethyl  Alcohol  \  cc.  C8H7COOC2H5      0.34    o .  96    2.47 

ETHYL  CARBAMATE   (Urethan)  C0(0C,H6)NH,.    See  also 
Solubility  in  Several  Solvents  at  25®.    (U.  s.  p. 

SolvcnV  Water.  Alcohol.  Ether.      Chloi 

Gms.  CO(OC,H.)NH,      |  ^^  . 

per  100  gms.  solvent     )  ^  * 
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m 


ICdUhO. 


Rbozx^rocal  Solubility  op  Ether    and  Water. 

Cbem.  M4,  6z9i  '97;  Schuncke  —IHd.  14, 334.  '94:  St. ToUoczko  —  Ihid.20, 4^9, 

'96.) 


SoluMli^  of  Ether  in  Water. 
Lcx^car  Layer  —  Aqueous. 

>(CA)sO  per  100  Gms. 


O 

S 

xo 

15 

y> 

♦40 

♦so 

♦60 

♦70 

♦80 


Solubility  of  Water  in  Ether. 
Upper  Layer  —  Ethereal. 

Gms.  HsO  per  100  Gms. 


Wttcr. 
13.12 


II 
9 

8 
6 
6 

S 
4 
4 
3 

3 

2 


4 

5 

2 

95 

05 

4 

7 

3 
8 

3 
9 


Solutioa. 
II. 6 
10.2 

8.7 
7.6 

6-5 
5-7 
51 
45 
41 

3  7 

32 

3.8 


Ether. 

Solutioa. 

1. 01 

10 

1.06 
1. 12 

I. OS 

1.12  (2.6,  S.) 

1. 16 

IIS 

1.20 
1.26 

1.20  (2.65,  S.) 
1.26 

^33 

1 32 

1.52 

I  SO 

1-73 
1.83 

17 
1.8 

2.04 

20 

2.25 

2.3 

Method. 

for  which  see  ptse  iS. 

foo  cc.  H/)  diasolve  8.1 1  cc.  ether  at  22®;  vol.  of  solution,  107.145  cc.,  Sp. 
loooc  ether  dissolve  2.93  ccH^  at  32"*;  vd.  of  solution,  103.282  cc;  Sp.  Gr. 

V^  (Hcr«.  1898.) 

I*~  ™^t  determinations  of  the  solubility  of  ethyl  ether  in  water,  agreeing 

'5^T"'^c  above  data,  are  given  by  Osaka,  1910. 

MB  lor  the  temp.-pres8ure  diagram  of  ether- water  are  given  by  Scheffer,  191 3a. 

^oujBiirtr  OF  Ether  in  Aqueous   Solutions   op   Hydrochloric 
OAm^    ,  Acid. 

*"^"*^Z.phy«k.  Chem.  I4»  334*  'wi  in  38.52%  HO.  Draper  — Chem.  News,  3&  87.  *77.) 

^ 3« 52% HQ.  In  31.61  %  HCl.  In  20  %  HCl. 


t* 

ct  Ether 

cc.  Ether            Gms.  per  x 

Gram  HsO. 

cc.  Ether  Gms.  per  x  g.  HuO. 

w    • 

■SC" 

n£^      HQ. 

(CA)jO. 

Der  100  cc. 

^Ivent.       HQ.        (CiH«)|0. 

-6 

181 

149                   0.4622 

1-387 

67.2      0253      05637 

0 
f6 

'77  5 

143                   04622 

1.308 

58.3      0253      0.4863 

17J.5 

131. S               0.4622 

1.2075 

51. I      0253      04231 

»5 

•63 

121.7(14®)      04622 

1 .  1075 

40.5      0253      O.329Q 

so 

158 

III. 9  (30.8*^)  04622 

I   0005 

33-1    0.253    0.2688 

j6 

'35 

104.3               04622 

0.9360 

27.5      0.253      02221 

In  12.58%  Ha. 

In  3.65  %  HCl. 

t*. 

/             \ 

ccEtherper      Gms.  per  x  Gram  HjO. 

cc.  Ether  per       Gms.  per  x  Gram  HjO. 

MoocSoivMt.        HQ.       (CiHi)«0. 

xoocc.Solveixt.         HCl.          (CiHi)K>. 

-6 

26 

-45        0.144    02106 

19   23 

00308    O.I4S4 

0 

S9 

.19        0.144    0.1748 

•    •    • 

...                          ... 

+6 

«9 

.18        0.144    01503 

14-31 

0.0308    0.1070 

« 

IS 

.61        0.144    0.1210 

11.83 

00308    00868 

so 

13 

.76        0.144    0.1059 

10. 52 

00308    00769 

j6 

12 

.70        0.144    0.0970 

9.24 

0.0308    0.0673 

The  abofve  data  are  recalculated  and  diecuased  by  jQttner,  •901. 
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Data  for  the  solubility  of  ethyl  ether  in  carbon  dioxide  at  high  presBurei 
given  by  Sander  (1911-12).  The  determinations  were  made  by  umns  aiuteaa 
amounts  of  ether  and  observing  the  pressure  at  which  a  drop  of  uqukl  j 
appeared  or  disappeared  in  a  mixture  of  known  weight  per  cent  compositi 
The  results  give  the  "fpa  curve"  for  constant  temperature  and  when  piottoj 
connection  with  the  "  hquid  curve"  (see  COi,  p.  353)*  give  the  complete  pran 
—  concentration  diagram. 

Freezing-point  lowering  data  for  mixtures  of  ethyl  ether  and  hydrochloric  ai 
are  given  by  Maass  and  Mcintosh  (1913). 

SoLUBiLrrY  OF  Ether  in  Aqueous  Salt,  Etc.,  Solutions  at  i8^ 

(Eokr,  1904.) 


Aq.  Sdu- 
tionof: 

Cms.  per       Gms.  (CA)^ 
Liter  Added       per  100  cc 
Sftlt.               Solvent. 

^^           LitflrASdLd 

per  100  cb 

Water 

0                    7.8 

Na«S04            59 .  54 

3-7 

KNQ, 

IOI.I9             5.4 

Mannite          91 .06 

6.7 

KCi 

73-6           4.7 

H,S04              49 

6.6 

LiCi 

42.48         5-2 

122. 5 

5-6$ 

NaCi 

S8-5           45 

245. 

4SS 

Solubility  of  Ethyl  Ethkr 

IN  Aq.  Salt  Solutions  at 

a8*. 

(Tliorin,  Z9IS-) 

Gms. 

Gms. 

c»« 

Solvent. 

i3**»^             Solvent. 

<S^^              Solvent. 

ICfiifi 

perxoocc 

per  100  cc             »»«•»««- 

tg.w" 

Solvent. 

Solvent. 

SohHw 

Water 

5.85      o.snNaaPOi 

4.17       0. 5  fiNa  Succinate 

4.68 

o.snNal 

.70      o.SfiNaiAsOi 

4.20      0. 5  fiNa  Citrate 

4.19 

o.snNaBr 

.68      o.s«Hg(CN)« 

5.71       0.5  i»Na  Acetate 

4.«$ 

o.snNaCl 

.48      o.swNHiNQi 

5.37       o.snNaTartiate 

4" 

o.snNaF 

.15      o-snFeCU 

5.09       o.snNaPhthalate 

S« 

o.snNatSOi 

.30      o.snNaiCriOy 

4.84       o.snNaCinnamate 

6.19 

o.snNaiCiOi 

.22      o.snFeSOi 

4.33       o.snNaBenzoate 

S99 

o-snNatMoO 

1  4 

.39      o.snAliCSOOi 

3-95       o.snNaSallcylate 

6.44 

•  .5iiNa«W0« 

12      0.511  Am. Oxalate 4. 74       0. 5 wNaBenzene Sulfonate  6.0$ 

Solubility  of  Ethyl  Ether  in  0.91  Per  Cent  (Physiological  NoimaI' 

Saline)  Aqueous  NaCl  Solution. 

(Bennett,  19x2.) 

Determinations  made  by  freezing-point  method.     Ether  of  du  "■  0.720  unA 


f. 

o 

S 
10 

IS 
20 

25 
30 


Gms.  (C|H|)/) 

per  xooGim. 

Aq.  Naa. 

13.08 
II. 15 

9-45 

8.10 

6.87 

5  30 


(at  Z5^  per  xoo 
cc  Aq.  NaCL 

18.27 

IS  58 

13    20 

II   31 
9.60 

8.33 
7.40 


Purified  ether  prepared  from  methylated  spirit  gave  dightly  higher  resulta 
Solubility  of  Ethyl  Ether  in  Aq.  Sulfuric  Acid  at  o*. 

(Kiemann,  19x0a.) 


Gms.  per  xoo  Gms.  Homogeneous  Mixture. 


Gms.  per  xoo  Gms.  Homoi!eneous  Miztmc 


(CtH^A 

h,o. 

H^4. 

'     (CH.)A 

H,0. 

H,SO,. 

24.2 

34. S 

41.3 

16. 1 

42.7 

41.2 

24.8 

35-4 

39.8 

6.1 

78 

»S-9 

43-9 

157 

40.4 

53'^ 

8.5 

37-7 

34 

26.1 

39-9 

Data  for  the  system  ethyl  ether,  ethyl  alo^ol,  water,  sulfuric  add  at  o*  are 
given. 
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.UBUTT  OP  Ethbs  in  Aqubous  Ethtl  Alcohol  and  in  Aqueous 

Mbthyl  Alcohol  Mixtures  at  30*^. 

(Bancroft,  1895.) 
In  Ethyl  Alcohol.  In  Methyl  Alcohol. 

QHyOH.  Per  s  cc.  CgiOH.  Pter  i  ccCHfilB.  Per  i  oc  CH/)H. 


•    ccCCAkOt 

cc.H«0.* 

oc 

(CA)i0.f 

bcH^. 

cc(CAW>. 

ccH«0. 

cc.(CHOA 

1.30 

4. 45 

7 

10 

113 

0.83 

1.80 

1.70 

4 

7.8 

7 

0.8s 

0.64 

3 

2.41 

3.87 

8 

4 

0.60 

0.52 

5 

3 -35 

3.10 

ID 

25 

0.56 

0.44 

ID 

510 

2.08 

IS 

1.8 

0.63 

0.4S 

IS 

n      6 

1.77 

17. s 

I 

1-23 

*  Satonted  with  ether. 

t  Saturated  with  water. 

I  Ststbm  Ethyl  Ether-Malonic  Aai>-WATBR  at  15^    (Klobbie.  1897.) 

Its  for  Conjugated  Ltquid  Lavers  Formed    Results  for  the  Liouid  Layers  in 
a  Insufficient  Malonk  Acid  to  Satu-  Contact  with  Excess  of 

rate  the  Solutions  Was  Present.  Malonic  Acid. 


per  looGms. 

Lower 

Cms.  per  zooGmt.  Upper 

Cms 

I.  per  ICO  ( 
Liquid. 

Gms. 

Layer. 

Layer. 

Solid  Phaae. 

IT 

H^. 

Fthy^ 
Ether. 

Malonic 
Add. 

Bfi. 

Ethyl 
Ether. 

Malonic 
Add. 

H^. 

Ethyt 
Ether. 

92.25 

7-77 

0 

1.20 

98.80 

8 

0 

92 

Malonic  Add 

'3 

87.42 

7  94 

0.72 

1.54 

97.74 

9.96 

0.42 

89.61 

II 

o 

79  92 

8.4S 

2.19 

I  99 

95  82 

19 

41 

2.79 

77.80 

<i 

iS 

69  55 

9  99 

5.01 

3.08 

91.91 

27 

.22 

5.23 

67.54 

11 

(3 

60.57 

12 

9  52 

5.19 

85.29 

35 

51 

10.73 

53-75 

M 

>3 

47.45 

X8.80 

21.89 

13-42 

64.91 

46 

.48 

20.86 

32.66 

M 

17 

35  81 

30.02 

30-44 

25-37 

44.19 

51 

33 

26.30 

22.36 

M 

II 

26.76 

42.12 

31." 

26.76 

42.12 

57 

37 

39.10 

3  52 

M 

lU  for  the  system  ethyl  ether,  succinic  add  nitrile  and  water  are  given 
diretnemakers,  18^. 

Its  for  the  extraction  of  formic  add  from  water  by  ether  are  given  by  Daldn, 
ley  and  Wakemann,  1913. 

ITL  rOBXATE  HCOOCtH.. 

X)  grams  water  dissolve  10  grams  ethyl  formate  at  22^  (Tnube,  2884.) 

STL  MBTHTL  XBTONl  CH,.CO.CsHf. 

Solubility  in  Water.   (Rothmund;  1898.) 
^y  lynthetic  method,  see  Note,  page  16.  ^ 

.  ^         Cna.  Ketone  per  loo  Gma.  „         Cms.  Ketone  per  xoo  Cms. 

Aq.  Layer.  Ketone  Layer.  Aq.  Layer.  Ketone  Layer. 

-10  34.5  89.7  90  16. 1  84.8 

+  10        26.1        90  iio  17.7        80 

30        21.9        89.9  130  21.8        71.9 

50  17.5  89  140  26  64 

70        16.2        85.7  i5i.8(crit.temp.)44.2 

^accuracy  of  Rothmund's  data  b  questioned  by  Marshall  (1906)  and  the 
wbg  new  determinations  given. 

^  V.  64. 7*.  65.5*.         73. 6*.        91  o*.  IS*.  73.6*. 

%  Ketone  in  Mixture    18.15    1^08      18      18.08    88.2    85.05 

ita  for  the  redprocal  solubility  of  ethyl  methyl  ketone  and  water,  containing 
.  etby!  alcohol,  are  given  by  Bruni  (1899,  1900).    This  system  is  of  interest 
nilariy  on  account  of  having  both  an  upper  and  a  lower  critical  point. 
sezing-point  data  for  mixtures  of  ethylmethyl  ketone  and  water  are  given  by 
lennans  (191 1)  and  by  Bruni,  1899,  1900. 
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DilTHTL  XBTOMX  (Ptopione)  (CtHOiCO. 

Solubility  in  Water.    (Rothmimd.  1898.) 

The  determinations  were  made  by  Synthetic  Method^'^aee  p.  16.  The  critic 
temperature  could  not  be  reached  and  high  accuracy  is  not  damied  for  the  result 

Gms.  Diethyl  Ketone  Gmt.  Diethyl  Ketone 

f«,  per  100  Gms. |»,  per  igo  Gmi. 

Aq.  Layer.  Ketone  Layer.  Aq.  Layer.  Ketone  Layer. 

20  4.60  ...  100  3.68  93- 10 

40  3-43  97-42  120  4.05  90.18 

60  3.08  96.18  140  4.76  87.01 

80  3.20  94.92  160  6.10  83.33 

XTH7L  PKOPIONATX  C,H,COOCH^  -         ."': 

Solubility  in  Water.<and  in?Aqubous  Ethyl  Alcohol  MaruiBS. 

(Pfeiffer,  1893;  Bancrolt,  189s.) 

<^  Ai<^iwJ  ocRptoCatiaeSeparatk»ofaSeooiiidPhaieii 

bf'iLru!n^  l£tunsofftlw(Sv«BABioaiitaoCA]ool»l 

inMixture.  and  ace  Portions  of  Ethyl  Propiooato. 

3  2.32 

6  6.87 

9  12.3s 

X2  19*17 

IS  27.12 

18  36.84 

21  SO-42 

24  00 

100  grams  HsO  dissolve  1.7  grams  ethyl  propionate  at  22^.  (IVaahe,  x8U 

DiXTHTL  Diacetyl  TABTRATE   (CHOCOCH,),(COOCtHi)i. 

Freezing-point  lowering  data  (solubility,  see  footnote,  p.  i)  for  mixtures  ■ 
diethyl  diacetvl  tartrate  and  each  of  the  following  compounds  are  given  b 
Scheuer  (19 10);  m  nitrotoluene,  ethylene  bromide,  phenol  and  napnthaJeni 
Results  for  diethyl  diacetyl  tartrate  and  naphthalene  are  also  given  by  Palaa 
and  Batelli  (1883). 

ETHYL  VALERATE  aHtCOOCsHs. 

ETHYL  (Iso)  VALERATE   (CH,),.CH.CH,CCXX:tHf. 

Solubility  of  Each  in  Water  and  in  Aqueous  Alcohol  Mixtures  at  20* 

CPfeiffer,  X893;  Banaoft,  Z895O 

100  CO.  water  dissolve  0.3  cc.  ethyl  valerate  at  25**. 
100  cc.  water  dissolve  0.2  cc.  ethyl  iso  valerate  at  20®. 
100  cc.  ethyl  iso  valerate  dissolve  0.4+  cc.  water  at  20®. 

Mixtures  of  Ethyl  Alcohol,  Mixtiares  of  Ethyl  AlcxAacA 

Ethyl  Valerate  and  Water.  Ethyl  Iso  Valerate  and  Wate 


Oc.  Alcohol.* 

ccHaO.t 

cc.  Alcohol.* 

cc.HsO.t 

CC.H10. 

cc.  Ethyl  "* 
Iso  Valerate. 

3 

1.42 

39 

53  13 

9 

7.18 

45 

63.60 

10 

0.15 

15 

I413 

57 

9053 

8 

0.23 

21 

22.40 

72 

131 .0 

6 

0.46 

27 

31.62 

Si 

180.0 

5 

0.72 

33 

41  .62 

4 

I    23 

*  ce.  Alcohol  in  mixture. 

t  cc.  H3O  added  to  cause  the  separation  of  a  second  phase  in  mixtiirci  ^  tbe  gi^wn  amomts  of  akd 
lUul  i  cc.  poruoos  of  ethyl  valerate. 
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^^•"*"  Solubility  in  Water  and  in  Alcohol. 

(Buaien  and  Cuius;  Winkler,  1906.) 


r. 
0 

0. 
0.226 

f- 

0.0281 

Solubility  in  Alcohol 

S 

O.I9I 

0.0237 

V. 

Vols.  C|IL  per 
too  Wok.  AlcohoL 

10 

0.162 

0.0200 

0 

359-5 

IS 

0.139 

O.OI7I 

4 

337. 5 

20 

0.122 

0.0150 

10 

308.6 

25 

0.108 

O.OI3I 

IS 

283.2 

30 

0.098 

O.OII8 

20 

271 -3 

For  fi  and  q  see  Ethane,  p.  285. 

OLCviLiTT  or  Ethylsnb  in  Aqueous  Solutions  of  Alkali  Hydroxidb9^ 

Etc.,  at  15®.     (BOUtaer.  190a.) 

Resuhfl  in  tenns  of  the  Ostwald  Solubility  Expression  /.    See  p.  227. 


Solubility  ^u  in  Aq.  Solution  of  Nonnality: 

0.1. 

o.as.                    0.5. 

0.7$. 

IjO. 

O.IS4 

0.144              0.130 

0.118 

0.1056 

O.IS3 

0.144              0.128 

0.114 

O.IOI 

• . . 

O.IS7         0.156 

o.iSS 

0.154 

oiS«S 

0.1425        0.127 

0.109 

0.093 

of: 
S0H 

NaOH 

NH/)H 

iNatSO. 

InH^akme     0.1593 

SoLcvuTT  or  Ethtlenb  in  Methyl  Alcohol  and  in  Acetone.    (Levi,  1901.) 
Results  in  terms  of  the  Ostwald  Solubility  Expression  /.    See  p.  227. 
r.     b  HetM  AlcohoL       In  Acetone. 

0        3.3924  4  0652 

K>       2.8831  3  3580 

»  2.3718  2.6278 

^     2.1154        2.2500 

Tbe  {ormnlas  from  which  the  above  figures  were  calculated  are:  a 

In  Methyl  Alcohol,        ^  =  3  3924  —  0.05083  /  —  o.ooooi  /*. ' 
InAcetoney  /  =  4.0652  —  0.06946/  —  0.000126^. 

SOLUBIUTY  OF  ETHYLENE  IN  SEVERAL  SOLVENTS.     (McDaniel.  x9xx.) 
SAnt       f.       A»».^Coe£.      BoMn  Solvent.      f . 


f. 

In  Methyl  AlcohoL 

In  Acetone. 

30 

1.8585 

1.8680 

40 

1.3432 

1.0852 

50 

0.8259 

0.2772 

60 

0.3506 

•  •  • 

Abs.Coef. 
A. 

3.463 
3.186 

Bunaea 
Coef.^. 

3  207 
2.824 

3."0 

2.722 

a.S7i 
2.308 

2.290 
2.046 

22        5.010        2.786         Heptane     22.4 
;;         35        2655        2.555  "  35 

SO        2.4S2        2.100  "  39 

ooiae      22       3- 058       2.8141        Acetone      20 
"  35        2.826        2.505  "  35  _ 

45        2.586        2.219         Limonene  22        no  constant  equilibrium 
Abi.  Coef.  A  a  voL  of  ethylene  absorbed  by  unit  vol.  of  solvent  at  temp,  stated. 
For  definttioo  of  Bunsen  Coef.  0,  see  carbon  dioxide,  p.  227. 
Tie  Gxf  .  of  Aba.  fi  of  ethylene  in  Russian  petroleum  is  o.  1 64  at  i  o^  and  o.  1 42  at  20^ 

(Gniewott  and  Walfiss.  1887.) 

Frcesinff-point  data  (solubility,  see  footnote,  p.  i)  for  mixtures  of  ethylene  and 
itthyl  ttatr  are  given  by  Baume  and  Germann,  191 1,  1914. 


CtH4Br,. 

'fT.  Data  for  Mixtures  of  Ethylene  Bromide  and  Other  Compounds. 

Ethylene  Bromide  -f  Naphthalene  (Baud,  19x2;  Dahxns,  1895.) 

4-/9Naphthol  (Bmni,  X898.) 
4-                 +  Picric  Add  (Bnini,  1898.) 

4*  Paraldehyde  (Paterno  and  Ainpola.  1897.) 

4*  Phenol  (Dahms,  X895;  Paterno  and  Ampola,  1897O 

4*  Toluene  (Band,  191  a) 

+  Bromotoluene  (Patemo  and  Ampob.  1897^ 

+  ^  Xylene  "                •• 


•«  «« 

«« 
«« 

M 
M 
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ETHTLINI  CYANIDE  CtH4(CN),. 
Distribution  Between  Water  and  Chloroform.    (Hantach  and  Vai 

Gm.  Moll.  CtH<(CN)t  per  Liter.  .     cj. 

Aq.  Layer,  C|.        CHCU  Layer^  Cf.  '  <■> 

o  o.oySiS  0.0464  Z.69 

10  0.0787  0.0463  1.70 

so  0.0791  0.0459  1*73 

Additional  data  for  the  influence  of  KOH,  KCl  and  HCl  on  the  aba 
bution  are  also  given. 

DiETHYLBNB  ETHER  (CH,OCH,),. 

Freezing-point  data  (solubility,  see  footnote,  p.  i)  are  given  for  mis 
diethylene  ether  and  water,  by  Unkovskaja,  191 3. 

Tetraphenyl  ETHYLENE   (C,H,),C:C(C,HO,. 

Freezing-point  data  for  tetraphenyl  ethylene  +  silicotetraphenyl  are  ] 
Pascal  and  Normand  (19 13). 

fi  EUCAINE  CuHtiNO,  and  Salts. 

100  cc.  H2O  dissolve  0.296  gm.  anhydrous  fi  eucaine  at  20**.  1 

100  cc.  oil  of  sesame  dissolve  3.49  gms.  anhydrous  fi  eucaine  at  20^.     J 
100  cc.  aniline  oil  dissolve  66.6  gms.  anhydrous  fi  eucaine  at  20^. 
100  cc.  H2O  dissolve   2.5  gms.  fi  eucaine  hydrochloride  at  15-20^ 

100  cc.  90%  alcohol       "        9       "         "  "  " 

loocc.  H,0  "      25       "         "         lactate 

100  cc.  90%  alcohol       "      12.5    "         " 
looccCHCl,  "      20      " 

EUROPIUM  Bromonitrobenzene  SULFONATE  Eu[CfHaBr(i)N0i(4)! 

10H2O. 
100  gms.  sat.  solution  in  water  contain  6.31  gms.  anhydrous  salt  at  2^^. 

(Kataand  Ja 

FATS. 

Solubility  of  the  Fatty  Acids  Obtained  from  Several  Sourc 

Alcohol  and  in  Benzene.     (Dubois  and  Fade,  x88s.) 


■I 


Crude  Fatty 

tjins.  r«i  |. 

ICr  100  KtUa,  AD! 

I.  AJCODOtai: 

Gms.  Fats  per  x( 

Acid  of: 

o*. 

xo*. 

26\' 

Gms.  Bauene  at  1 

Mutton 

2.48 

5.02 

67.96 

14.70 

Befif 

2    SI 

6.05 

82.23 

IS  89 

Veal 

s 

13  78 

137.10 

26.08 

Poric 

S  63 

11.23 

118.98 

27.30 

Butter 

10.61 

24.81 

158.2 

69.61 

Margarine 

2.37 

4.94 

47.06 

13.53 

MisciBiLiTY  OF  Fats  and  90  Vol.  Per  Cent  Alcohol  at  37**.   O'andev 

Mixtures  of  fats  and  alcohol  in  various  proportions  were  shaken  twice 

8  days  and  the  volume  of  each  layer,  as  well  as  its  composition,  determ 

__.  Composition  of  Mixture.      Volume  after  Agitation.  Gms.  Fat  per  G 

Mixture.  .. — .   ;  -,  >     *     ,. — ,   .  *  ^      ^      ICO  Gms.     p 

cc  Alcohol        cc  (at     cc  Alcohol       cc  Fat    Akohol  Layer    i 

Alcohol  +  Cocaline        25  5  25.4  4.6  4.9 

20  10  19.2  10.8  5.6 

IS  15         13  17  7.2 

10  20  6.7  23.3  9.1 

5  25  II  28.9  13 

Alcohol -f  Butter  Fat    25  5  25.1  4.9  3.5 

20  10  19.2  10.8  3.5 

IS  IS  13  17  4 

10  20  7.1  22.9  5.7 

S  25  2  28  14. 1 

Alcohol  +  Olive  Oil       25  5  24.7  5.3  2.3 

20  10  19.2  10.8  2.4 

IS  IS  13  17  2.4 

10  20  7.5  22.5  2.5 

S  25  2.2  27.8  7 

For  other  data  on  the  solubility  of  fats  see  Ewers  (191  o)  and  Louise 


«<  «« 

€i  tt 

«<  « 

CC  C< 


CC  CC 

c<  <c 

cc  <c 

cc  it 


4C  cc 

t€  a 

c<  tt 

tt  It 


303  FLUORENl 

(Diphenyleiiemethane)  CtH4.CHs.CtH4- 

f'pomt  data  (solubility,  see  footnote,  p.  i)  are  given  by  Kremann  (1911} 
or  mixtures  of  fluorene  and  each  of  the  following  compounds:  0,  m  and  p  dintro- 
1.3.5,  trinitrobenzene,  dinitrophenol,  dinitrotoluene,  trinitrotoluene  and 


M 


IUJ0SX8CIIN  C»Hi,0». 

m  cms.  H|0  dissolve  0.005  fi^*  fluorescein  at  20-25®  (Dehn,  191 7O 

WDfrns.  pyridine  dissolve  13.29  gms.  fluorescein  at  20-25® 

m  pns.  aq.  50%  pyridine  dissolve  37.22  gms.  fluorescein  at  20-25^ 

1QUIALDBH7DK,  Solid  Polymers  (CH,0)n. 

Solubility  of  the  Six  Wsll-Defined  Solid  Polymers  of  Formal- 
dehyde IN  Water.     (AuerbAch  and  Banchftll.  1908.) 

,  Name.  Formula.  m.  pt.  Gms.  per  xoo  cc.  Sat.  Solution  in  Water. 

Pkofonnaldehvde  (CHsO)a+xHsO      150-160  20-30  gms.  at  iS"" 

«Pd]rozymethy(ene  (CHsO)m  163-8  11  gms.  at  18-25^ 

I PQ)yo]^methylene  (CH«0)«  163-8  3.3  gms.  at  18*^,  about  4  at  25^ 

t  Pdyoi>inethylene  (CH«0)m  ^^SS  less  than  o.i  at  18^,  o.i  gm.  at  25^ 

I  FolyQa^methvlcne  (CHsO)»  169-70  practically  insoluble 

•Tiinymethylene  C|HM  63-4  17.2  at  i8^  21. i  at  25^ 

All  are  insoluble  in  alcohol  and  ether  except  trioxymethylene. 
Sglcbutt  op  Trioxymethylene  in  Aq.  Sodium  Sulfite  Solutions  at  15^. 

(Lomi^  and  S^ewetz,  1902.) 

Gms.  NatSQi  per  100  cc.  H^  5        10       20       25      28  (sat.) 

Gffls.CsHdQiper  looccsat.  sol.      22        24        26       27      27 

Data  are  also  given  for  the  solubility  of  various  mixtures  of  trioxymethylene 
Md  sodium  sulfite  in  water  at  15**. 

The  dtstribution  coefficient  of  formaldehyde  between  water  and  ether  is  8.5  at 
C^iad  9.23  at  20^  (Hantach  and  Vagt.  1901.) 

nUUBDm  HCONH,. 
Solubility  in  Water,  Determined  by  the  Freezing-point  Method. 

(Enidiah  and  Turner,  igzs-) 
^         Gbbs.  Gins. 

•^    HCOJJH.    SoBd     «VJt      HCONH.       golid  Pbue.  Z-^-, 

*■«-     per  100     Pliaie.  Sotidii.     per  100  ^^  Solidif. 

Gmt.  H^.  Gms.  H|0. 

*"0        o  Ice    —31. 1     116. 4  Ice  —37-6 

"'7      9  93       "      -42  S     169  "  -29.4 

~5  7    1787       "      -45  4     1878    HCONHi.H,0  -21.9 

""       35  45       "      -40.4     218.3  "  -14  5 

-J36    81. g3       "      -40         241. 4  "  -  6.4 

Similar  data  are  also  given  for  formamide  +  formic  acid  and  formamide  + 
pn)pioiuc  add. 

•udpChlororORlCANILIDES  C1.C.H4NH.CH0. 

Fiteiiiiff.point  lowering  data  for  mixtures  of  0  and  p  chloroformanilide  are 
pnby  Rmg  and  Orton,  191 1. 

^^noQ  kcm  HcooH. 

SOLCKLITY  IN  WATER,  DETERMINED  BY  FrEEZING-POINT  MeTHOD.     (Faucon,  1910.) 

ffll        Gns.HCOOH  ^   .  Gms.  HCOOH  ♦•  ^j         Gms.  HCOOH 

SofiA        per  100  Gms.  ^Sit  per  100  Gms.  cluAif         P^  'oo  Gms. 

^  Mixture.  S*******  Mixture.  ^^'^'         fixture. 

0  o  -30  53  -40  74.2 

-S  12. s  -35  57.6  -30  79 

~'o  23  —40  62.5  —20  84.2 

""^S  32  -45  66.5  -10  89.4 

"^  39.2  —  49Eutec.  70  o  95 

•725  46.5  -45  71.7  +8.51  100 

S"n3ardata  for  mixtures  of  97.4%  formic  acid  and  water  are  given  by  Kremann, 
1907. 


Gms. 

HCONH, 

per  100 

Gms.  H,0. 

SoUd  Phase. 

267 

HCONHi 

369.8 

« 

540.3 

ti 

836.8 

« 

1780 

u 

FORMIC  AOID  304 

Distribution  op  Formic  Acm  Between  Water  and  Benzene  at  13-r  . 

(v.  Geoigievics,  19x3.) 

A  small  separatory  funnel  was  used  and  the  acid  in  each  layer  titrated  with 

n  NaOH,  usmg  phenolphthaleine  as  indicator. 

Cms.  HCOOH  Found  per:  Cms.  HCXX)H  Foand  per:  ^^* 

r-  '^  s  /  ■  ■  *  \ 

35  cc  H|0  Layer.     150 cc.  CA Layer.  2$  oc  H/)  Layer,     zsocc  CALaycr. 

1. 016        0.016  2.365         0-035 

1-539  0.031  3.826  0.062 

1.800  0.024  5-374  0.114 

2. 112  0.031       ^  7.836  0.138 

The  distribution  ratio  of  formic  add  between  water  and  benzene  was  found 

King  and  Narracott  (1^09)  to  be  i  to  0.0242  at  room  temp. 

Freezing-point  lowenng  data  (solubility,  see  footnote,  p.  i)  are  given  for  m 
tures  of  formic  acid  and  dimethylpyrone  by  Kendall,  1914. 

FXJMABIC  ACID  COOH.CH:CH.COOH. 

IIALEIC  ACID  COOH.CH:CH.COOH.    (See  also  p.  398.) 

Solubility  in  Water.    (Vaubd,  1899.) 

100  gms.  water  dissolve  0.672  gm.  fumaric  acid  at  165^. 

100  gms.  water  dissolve  50  grams  maleic  acid  at  loo^ 

Data  for  the  distribution  of  fumaric  acid  between  water  and  ether  at  25*  1 
given  by  Chandler,  1908. 

FURFUBOL  C4H,0CH0. 

Solubility  in  Water.    (Rothmond,  1898.) 

Determinations  by  Synthetic  Method,  for  which  see  p.  16. 

Gms.  CiH^CHO  per  100  Gms.  Gms.  C:4Hi0CH0  per  100  Gnu. 

Aq.  Layer.      Fuiiurol  Layer.  *  Aq.  Layer.       Furfurol  Layer. 

93.7  100  18.9  83.5 

93  "o  24  78.5 

92  115  28  74.6 

90.7  120         34.4  68.1 

89  122.7  (crit.  t.)  51 
86.6 

GADOUNIUM  CobaltiCYANIDE  Gds(CoC6N«),.9HiO. 

1000  gms.  aq.  10%  hydrochloric  acid  dissolve  1.86  gms.  of  the  salt  at  25^ 

Games  and  Willaid,  z9r 

GADOLXNIUM  GLYCOLATE  Gd2(C,H,0,),.2H,0. 

1000  cc.  HsO  dissolve  14.147  gms.  of  the  salt  at  20^    (Jantach  and  GrnokiMit,  i9ia-t. 

GADOLINnJM   Magnesium  NITRATE,  etc. 

Solubility  of  Double  Nitrates  of  Gadolinium  and  Other  Metals  in  Ccmh 
Nitric  Acid  of  (/y  =  1.325  (=51.59  Gm.  HNOi  per  100  cc.)  at  16®.  (Jutsdi,i9i: 

Gms.Hydnl 
Salt.  Formula.  Salt  per  lib 

Sat.  Sohitio 

Gadolinium  Magnesium  Nitrate  [Gd(N08)«]«Mgs.24HiO  352.3 

Nickel  "  "  Ni,      "  400.8 

Cobalt  "  "  C08     "  451-4 

Zinc  "  "  Zn,     "  472-7 

GADOLnnUM  OXALATE  GdsCCsOOi.ioHiO. 
Solubility  in  Aqueous  Solutions  of  Sulfuric  Acid  at  25*.    (Wiitli.x9»- 

Normality  of         Gms.  per  loo  Gms.  Sat.  Sol.  ^^^  Phaie. 

Gd2(Cj04)MoHiO 

t( 

a 
u 


40 

8. 

.3 

so 

8.6 

60 

9 

,2 

70 

lO. 

8 

80 

13 

90 

IS 

S 

Aq.  H,SO<. 

GdA. 

Gd,(C04),. 

2.16 

0.1883 

0.3005 

3" 

0.3010 

0.4803 

4.32 

0.4359 

0.6956 

6.17s 

0.707 

1. 128 
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QADOUNIUM  OXALATE 


SauBiuTT  OP  Gadolinium  Oxalate  in  Aqueous  20%  Solutions  of 
MnnLAMiKB  Oxalate,  Ethylamine  Oxalate  and  Tribthylaminb  Oxalate. 

(Gnint  and  James,  1917-) 
Solvent  "^"^WSr 

Aq.  20%  Methylamine  Oxalate  0.069 

Ethylamine         "  0.360 

Triethylamine     "  0.883 

ttDOURIUM  Dimethyl  PHOSPHATE  Gd2[(CHs)2PO«]«. 

100  gms.  HtO  dissolve  23  gms.  Gdt[(CHi)tP04l«  at  25*"  and  6.7  gms.  at  95^ 
^  .  ^^. (Motgan  and  James,  X9X4O 

CADOUinUM  SULFATE  Gdt(S04)s.8H,0. 

Solubility  in  Water.    (Benedicks,  1900.) 


o 
10 

14 

25 

34  4 


Gma.  Gds(S0,)>  per  100 
Gms.^0. 

398 

3  3 
2.8 

2.4 

2.26 


SoUd  Phase. 

Gds(S04)8.8HiO 


it 


Solubility  op  Gadolinium  Sulfate  in  Aqueous  Solutions  of: 
SodiuInSulfateat25^   (BisMdl  and  James,  1916.)      Sulfuric  Acid  at  25^    (Wiith,  x9xa.) 

vatooOmLHfi. 

2.15        uas(dU4Js.ttiiiU         o 


o 

043 

047 
X.36 

301 

746 

»7  40 


Solid  Phase. 
Gds(S04)s.8Hi0 


2.06 


0.76  Gdt(SO«)s.NatS04.2HsO 

0.17 

0.07 

0.05 

0.05 

<^AIX)LDIIUM  SULFONATES. 

Solubility  in  Water. 


« 
« 

M 
M 


Nonnality  Gms.  per  100  Gms.  Sat.  Sol. 

o*H.SO..    '    GdA  -  'Gd.(SO0,.  '    Sohd  Phase. 

1.793        2.981    Gdt(S04)s.8%0 

1.98         3-291  " 

2  36s       3931 
2 .  29         3 .  807 

1.789       2.974 

0.528       0.8777 

0.0521      0.0867 


0.1 

0.505 

I.I 

2.16 

6.17s 
12.6 


€t 
it 
ti 
ti 
U 


Sik. 


Formula. 


*teSsdfa!^      }  GdICJI,(NO.)SO.]..7aO 


Gms. 
Gms.H^. 

»s  43.8  I  «^^ 

iS3&  &3fo^  i  G«lIC.H.Br(NQ0SO.(i.4.a)I..ioH^  25      6.31)  j^,^,.^ 

^^UCTOSB  CsHttOs.    See  also  Su^ara,  pages  695-7. 

^00  gma.  saturated  solution  in  pyridine  contain  5.45  gms.  CeHuOe  at  26^, 
•■■ty  d  solution  —  1.0065.  (Holty.  1905.) 

100  gms.  H]0  dissolve  68.3  gms.  galactose  at  20-25^  (Dehn.  917.) 

'Wgms.  aq.  50%  pyridine  dfissolve  6.83  gms.  galactose  at  20-25*.  " 

WUIC  ACm  3.4.5.  (OH),C«H,COOH.H,0. 

Solubility  in  Aqueous  Ethyl  Alcohol  at  25^ 

(Seidell,  1910.) 
VlFctCc^  Gms.  C^Ii 

Sat.  SoL 


0 
10 
20 

30 
40 
50 


1.002 
0.992 
0.983 
0.977 
0.972 
0.965 


IIS 

2 
4.2 

75 
10.6 

13 -4 


Wt.  Per  Cent 

C^Hin 

Solvent. 

60 


d»ofSat.Sol. 


70 
80 
90 

95 
100 


JJJPm.  H/)  dissolve  0.95  gm.  gallic  acid  at  15®. 
^^Vo^  Hjp  dissolve  33.  3  gms.  gallic  acid  at  loo^ 


0.9S7 
0.946 

0.933 
0.919 

0.911 

0.902 


Gms.  dHf 

(0H),C00H.Hd0 

per  xoo  Gms. 

Sat.  Sol. 

16 
18 


19.9 

21.2 

21.6 

22.2 

(Greenish  and  Smith,  1903.) 
(U.  S.  P.  VUI) 


iLtof  Sat. 
Solutioii. 

On*;-:     2 

0.941 

^^ 

0.834 

^ 

0.878 

^^ 

0.87s 

0.     ^ 

1.262 

0^ 

0.718 

i-:^ 

O.9II 

3.6 " 
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Solubility  of  Gallic  Actd  in  Organic  Solvents  at 

(Seidell,  1910.) 
Solvent.  Density  of  Solvent. 

Acetone  </i6  =  0.797 

Amylalcohol  (iso)  dio  =  0.817 

Amylacetate  dvi  =  0.875 

Benzene  d^  =  c.873 

Carbon  Disulfide  6/^  =  1.258 

Ether  (abs.)  d»  =  0.711 

Ethylacetate  dv,  =  0.892 

The  amount  of  gallic  acid  dissolved  by  carbon  tetrachloride,  chlorofot^ 
toluene  was  too  small  for  estimation. 

100  gms.  glycerol  dissolve  8.3  gms.  C6Hi(OH)iCC)OH.HjO  at  25*.  (U.S.? 
100  gms.  95%  formic  acid  dissolve  0.56  gm.  gallic  acid  atj9.4^       (Axhai 

GEBMANIUM  DIOXIDE  GeOs. 

100  gms.  HsO  dissolve  0.405  gm.  GeOs  at  20^  and  1.07  gms.  at  loo^  (Winkk 

GERMANIUM  (Mono)  SULFIDE  GeS 

GERMANIUM  (Di)  SULFIDE  OS,. 

100  gms.  HiO  dissolve  0.24  gm.  GeS 

100  gms.  HsO  dissolve  0.45  gm.  GeSs.  (WinU 

GLASS. 

For  data  on  the  solubility  of  glass  in  water  and  other  solvents,  see: 

(Cowper,  1882;  Emmerling,  1869;  BOhling,  1884;  Kreusler  and  Henhold,  1884;  Kohlcaus 
Fdrster.  1892;  Mylius  and  Fdrster,  1889;  1892;  Wartha,  1885;  Nicolardot.  19x6.) 

GLOBULIN   (Serum). 

Solubility  in  Aqueous  Magnesium  Sulfate  Solutions. 

(Galeotti,  1906;  Scaffidi,  1907.) 

The  precipitated  globulin  (from  oxblood)  was  not  dried,  but  pressed  I 
filter  paper,  and  an  excess  introduced  into  each  MgSOi  solution.  After  c 
agitation  for  12  hours,  the  saturated  solution  was  filtered,  weighed  and  eva 
to  constant  weight,  the  coagulated  globulin  then  washed  to  disappearance 
and  dried  and  weighed. 

Results  for  10®.  Results  for  25*.  Results  for  40®.  Results  for  55**.  Results  f 


Gms.  per 
Sat. 

lOD  Gms. 
Sol. 

Gms.  per 
Sat. 

xoo  Gms. 
Sol. 

Gms.  per 

100  Gms. 
Sol. 

Gms.  per 

100  Gms. 
Sol. 

Gms.  per  x 
Sat.  S 

MgS04. 

Globulin.' 

MgS04. 

Globulin. 

'MgSO«. 

Globulin. 

\lgSO4. 

Globulin. 

MgSOi.  C 

0.06 

0.07 

0.06 

0.07 

0.06 

0.42 

0.40 

1. 14 

0.71 

0.18 

0.34 

0.21 

0.61 

0.31 

1.42 

0.88 

2.14 

2.52 

0.65 

1.63 

0.63 

2.20 

0.61 

5  39 

1.60 

3-34 

4.74 

2. II 

3.35 

2.28 

556 

1.92 

8.31 

5-64 

5.06 

6.83 

432 

4.42 

3-35 

6.07 

S-40 

8.63 

10.81 

310 

9.22 

13-63 

2.60 

16 

4  03 

14.72 

3 

13.84 

2. II 

13.29 

20.86 

0-37 

21.30 

0.95 

18.47 

1.02 

17.90 

0.69 

IS  38 

24.18 

0.18 

25 -47 

0.03 

27.03 

o.oi 

17.67 

The  coagulation  curve  and  freezing-point  curve  are  also  given. 

GLUCOSE  d  C6Hi,06.HaO.    See  also  Sugars,  pages  695-7. 

100  gms.  HiO  dissolve  82         gms.  glucose  at  20-25".       (I>«1 

100  gms.  pyridine  "         7.62       **  **  " 

100  gms.  aq.  50%  pyridine        **       49-17       "  "  " 

100  gms.  trichlor  ethylene  "         0.006     "         "  15" 

(Wester  and  Brail 

GLUTAMINIC  ACID  C,H5NH2(COOH),. 

Data  for  the  solubility  of  glutaminic  acid  in  aq.  salt  solutions  are  gi 
VViirgler  (1914)  and  Pfciffer  and  Wiirgler  (1916). 
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B.trf^^^Xl«lC  ACID  HTDBOCHLOBIDX  C,H»NH,(COOH)i.HCL 
.  Solubility  in  Water.     (Stoiuenberg.  19x2.) 

(H*  ^^^^«lowing  results  were  taken  from  the  diagram  given  by  the  author.) 

^  Gmft.  GluUminic  Add.  Cms.  Glutaminic  Acid. 

HQ  per  xoo  cc.  t*.  HCl  per  loo  cc. 

Sftt.  SoL  Sat.  Sol. 

,^  31  S  60  57 

^^  34. S  70  62 

^38  80  67.5 

30  42.5  90  74 

40  47  100  81 

SO  52  20  1.4  (sol.  sat.  with  HCl) 

OMTtAaiC  ACID  (Pyrotartaric)  (CH,),(CCX)H),. 

Solubility  in  Water.   (Lamouroux,  1899) 

r.  o\  IS*.  20*.  35*.  so\  6s\ 

Gms.  (CH,),(COOH), 

P^  icx> cc.  solution  42.9    58.7    63.9    79.7    95.7     111.8 

J^pna.  95%  formic  acid  dissolve  55.62  ^s.  glutaric  acid  at  18.6®.  (Aachan,  1913.) 
Data  for  the  distribution  of  glutaric  acid  between  water  and  ether  at  25"  are 

f*^  W  Chandler,  1908. 
r-  Pt.  data  for  glutaric  acid  +  sulfuric  acid.  (Kendall  and  Carpenter.  19x4.) 

^•^ClHi  (GlycocoU)  CH,.NH,.COOH. 
*^  81ns.  H|0  dissolve  51  gms.  CHj.NHt.COOH  at  20-25^  (Dchn.  xgx?.) 

'^  ZBo.  pyridine  dissolve  0.61  gm.  CHi.NHj.COOH  at  20-25^ 
'°^«iitt.  aq.  50%  pyridine  dissolve  0.74  gm.  CHj.NHj.COOH  at  2a-25^     " 

^^'biuty  of  Glycine  in  Water  and  in  Aq.  Salt  Solutions  at  20*. 

(Pfeiller  and  WQrgler,  1915, 19x6.) 

Mob.  Salt     ^^91^:^  0.,,  Mob.  Salt    ^"SV^i^S"* 

^'-  per  Liter.        ^^'f'^: 

LiCl        0.96  4.188 

LiBr        0.97  4.24s 

SrClt       0.25  2.129 

0.50  2.331 

1  2.605 

2  3.301 

CaBrt       0.51        4.994 
jj^  Cc.  sat.  aq.  solution  contains  1.8  gms.  glycine  -H  2.7  gms.  KCl  at  20®  when 
""*  are  present  in  the  solid  phase.  (Pfeiffcr  and  Modelski,  19x2.) 

ATCOUC  ACID  CHjOH.COOH. 

_  Solubility  in  Water.    (Emich.  1884.) 

^  V.  20*.  6o*.  8o*.  loo*. 

Cms.  CH,OH(COOH) 

per  100  gms.  HsO  0.033        0.102        0.235        0.850 

JWlOLTCOUC  ACID  dextro  and  racemic     CH.C.H&.OH.COOH. 
^^'BiuTY  OF  Dextro  and  of  Racemic  Phenyl  Glycolic  Acid  in  Chloroform. 

(HoUeman.  1898.) 

Gms.  Detro  Add  Gms.  Racemic 

t*.               per  xoo  Gms.  t*.               Add  per  100 

CHO,.  Gms.  CHCl,. 

15        0.952  15        0.877 

25        1.328  25        1.07 

„^  35  1-950  35  1.60 

WiTCTUBOaC  ACID. 

100 gma, sat.  solution  in  HsO contain  0.575  gm.glycyerrhizic  acid  at  15®.  (Capin.'ia.) 

loogmj.  jat.  solution  in  HjO  contain  0.152  gm.  Am.  glycyrrhizate  at  o®  and 

^p5  gm.  at  15**.  fi  (Capin,  1912.) 

"|«|ylQLTOXAL  Phenyl  hydrazone  C«H».CO.CH.N.NH.C«H*. 
^  titer  CiHs  dissolves  52.6  gms.  of  the  A  form  at  5**.  (Sidgwick,  191s) 

^^  titer  CJIs  dissolves  2.9  gms.  of  the  B  form  at  5^ 


Stit. 

perUto. 

per  10  cc 
Sat.  Sol. 

Water 

only 

1.962 

BaCl, 

O-S 

2.375 

BaBrt 

OS 

2.954 

SrCl, 

o-S 

2.362 

SrBr* 

0.49 

2.440 

CaCl. 

057 

4.848 

CaBr* 

051 

4.994 

(( 
it 
tt 
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GOLD  Au. 

Solubility  of  Gold  in  Potassium  Cyanidb  Solutions.    CMackaim.^^ 
Gold  disks  were  placed  in  Nessler  tubes  with  aqueous  KCN  sdutioiis. 

Gms.  Au  Dissolved  in  24  Houn  in  Nessler  Tubes: 
Percent  t *  -> 

O.I  0.00195  0.00331 

I  0.00162  0.00418  0.00845  0.0187 

5  0.0032  0.0046  0.01355  0.0472 

20  0.0012  0.00305  0.0115  0.0314 

50  0.00043  0.00026  0.00505  0.0108 

The  following  data  for  more  dilute  KCN  solutions  are  eiven  by  Christy  (l 
Gold  strips  2  X  i  inch  were  rotated  for  24  hrs.  in  aq.  KCN  solutions  am 
loss  in  weight  determined. 


Per  cent  Mgs.  Au  Per  cent        Mgs.  An  Per  cent        Ifa 

KCN.  Dissolved.  KCN.        Dissolved.  KCN. 


o  o.oio  0.002  0.44  0.016        74 

0.0005   0.043^.07        0.00325    1.77         0.0325   150 

o.ooi       0.10-0.23  0.004         4.29  0.065      i^ 

0.0016       0.16  0.008  48.43 

^^  *  *  *  'urn  ^"^    '  _ 

Data  are  also  given  for  48  hour  periods  and  for  solutions  containing  0%, 
One  liter  of  cone.  HNOs  dissolved  0.66  ^m.  Auon  boiling  for  two  hours.  (Dcwq 
Data  for  the  rate  and  limit  of  solubility  of  Au  in  cone.  HCl  aolutioos  of 
alum  and  of  cupric  chloride  are  given  by  McCaughey,  1909. 

GOLD  CHLOBIDE   (Auric)  AuCls. 

100  gms.  HsO  dissolve  68  gms.  AuCIt. 

When  I  gm.  of  gold  as  chloride  is  dissolved  in  aq.  HCl  of  different  strengthi 
the  solutions  shaken  with  100  cc.  portions  of  ether,  the  following  percen^ 
thegold  enter  the  ethereal  layer.  With  20%  HCl,  95%;  10%  HCl,  98%;  5% 
98%;  11%  HCl,  84%  and  0.18%  HCl.  40.3%  of  the  gold. 

Distribution  results,  indicating  considerable  variation  in  the  constitatiaa  c 
dissolved  substance  in  the  two  layers,  are  also  given.  (Mylfai^ 

GOLD  PHOSPHORUS  TBI  CHLORIDE  (Aurous)  AuaPO.. 

100  gms.  PCI,  dissolve  i  gram  at  15®,  and  about  12.5  grams  at  i 

(Lindet  —  Compt.  rend,  toi*  mqi 

OOLD  ALKALI  DOUBLE  CHLORIDES. 

Solubility  of  Sodium  Gold  Chloride.  Lithium  Gold  Chloi 
Potassium    Gold    Chloride,    Rubidium    Gold     Chloridb, 
Caesium  Gold  Chloride  in  Water. 

(Rosenbladt  —  Ber.  19^  9537,  '86.) 


fO 

Grams  Anhydrous 
liAuCU. 

Salt  per  100 

Grams  Solution. 

NaAuCU. 

KAuCU. 

RbAuCU. 

CaAttCW. 

10                 58.2 

531 

27.7 

4.6 

o-S 

20                 60.2 

57-7 

38.2 

9.0 

08 

30                 64.0 

62.5 

48.7 

13-4 

17 

40                 69 . 4 

67 -3 

59a 

177 

3-« 

SO           77-5 

72.0 

70.0 

22.2 

S  4 

60                 90.0 

76.4 

80.2 

26.6 

8.2 

70 

81.0 

•       •       • 

31-0 

12.0 

80 

857 

•       ■       • 

35-3  ' 

16.3 

90                   ... 

•  •  • 

•       ■       • 

39-7 

21.7 

00 

•  •  • 

•       •        • 

44-2 

27  5 

ns.  glycerol  ((fu  — 

1.256)  dissolve 

0.21  gm. 

AuK(CN), 

.5H,0  at  15 

(OsaendovikC 
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^•QAIiOOL  CiH4(OH)OCH,o. 
«QAI4C0L  CABBONATX  [C«H4(0CH,)0]tC0. 

Solubility  in  Water,  Alcohol,  Etc.   (U.  s.  p.  vm.) 


*• 

Cms. 

per 

100  Cms.  Solvent. 

•  • 

Guaiacol. 

Guaiacol  Carbooate. 

as 

1.89 

•    •    • 

as 

•    •    • 

2.08 

as 

•    •    • 

66.6 

'5 

•    •    • 

7.69 

'S 

TOO 

•     a     • 

Water 

Alcohol 

Chloroform 

Ether 

Glycercd 

The  coefficient  of  distribution  of  guaiacol  carbonate  between  olive  oil  and  water 

Misriigivenas  -^  ""  3.7  by  BoSseken  and  Waterman,  1911,  1912. 

Fnong-^oint  lowering  data  (solubility,  see  footnote,  p.  i)  are  given  for  mix- 
twetof  guaiacol  and  a  naphthylamine  by  Pushin  and  Mazarovic,  1914^  for  mix- 
taiKif  piaiaool  and  picric  acid  by  Philip  and  Smith,  1905;  and  for  mixtures  of 
^"  'andaalol  by  Bellucd,  1912,  1913. 


•TriPbenylOUAMIDm  CJi»N:C(NHC«H.),. 

Squhuttin  Mixturbs  op  Alcohol  and  Water  at  25^  (Hoilemanaod  Aiituadi/94.) 

GoM.  Gins. 

Jd.%   CAN<XNHCA>t       Density  Vol.  %     CAN:C(NHCA)s       Density 

MM.        per  100  Gna.        of  Solutions.  Alcohol.         per  100  Gms.        of  Solution 


100 

6.23 

0.8021 

9S 
90 

3-7S 
a. 38 

1.58 

0.8158 
0.8309 
0.8433 

per  100  Gms. 
Sc^vent. 

of  Solutions. 

1.06 
0.67 
0.48 

0.8572 
0.8704 
0.8828 

0.22 

0.9048 

80 

75 
70 

60 

SBeronarlci  under  a  Acetnaphthalide,  p.  13. 
FRcoDg-point  kywoing  data  for  mixtures  of  triphenylguanidine  and  triphenyl 
■Btktte  and  for  triphoiylguanidine  and  phthalide  are  given  by  Lautz,  19 13. 

MOQLOBDI. 

100  gms.  H/)  dissolve  15.16  gms.  hemoglobin  at  20-25^  (Dehn,  19x7.) 

KM)  gms.  pyridine  dissolve  0.15  rm.  hemoglobin  at  20-25^  ** 

KM)  gms.  aq.  50%  pyridine  dissolve  0.77  gms.  hemoglobin  at  20-25^     ^  - 

■UAITHDI  (Methyl  Orange,  Tropaeolin). 

100  oc  HfO  dissolve  0.0055  to  0.0225  gm.  helianthin.  (Dehn,  19x7a.) 

l<>Ooc  pyridine  dissolve  0.75  gm.  helianthin.  " 

100  cc  50%  aq.  pyridine  dissolve  62.5  ^s.  helianthin.  *' 

.  Roults  for  otKer  solvents  and  observations  on  the  state  of  colored  compounds 

■iolmxm  are  given. 

BUOM  He. 

SOLUBIUTY  IN  Water,      (von  Antropoff.  x9o9-xa) 
t*.  Coef .  of  Absorption. 

o  0.0134 

10  O.OIOO 

20  0.0138 

30  O.O161 

40  O.OI9I 

'  50  0.0226 

"^^^coef.  of  absorption  adopted  for  the  present  results  is  that  of  Bunsen  as 
y'fed  by  Kuenen.  The  modification  consists  in  substituting  unit  of  mass  io 
|ha  of  ttiit  of  volume  of  water,  in  the  formula. 


hhjxtm 
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HILIUM  He. 


Solubility  in  Water. 

(Estxdcher  —  Z.  physik.  Chem.  31,  x84t  '99.) 

AbMrpdoD  Coeffii 


f. 

Cor.  Barometic  Vol.  of 

Vol.  of 

m 

At  Bar.  Preasure 

A  A      -.^-.     ^^^^^^^ 

Pxttture* 

Wkter. 

He. 

•• 

Minus  HtO 

At  76^*^1^ 

Vapor  TensioQ. 

vxxmaw  ^^^ 

0 

•    •    • 

•       •       • 

•    •    • 

0.000270 

•    •    • 

0.015^^ 

0. 

s   764  0 

73  584 

1.093 

•    •    • 

0.0149 

0014^- 

5 

758.0 

73-578 

1 .062 

0.000260 

00144 

0014^ 

10 

758.0 

73-597 

1.046 

0.00025s 

0.0142 

0. 01444 

IS 

7S7-8 

73-641 

1 .008 

0. 000246 

0.0137 

00140  ^ 

20 

758-4 

73.707 

0.996 

0.000242 

00135 

0.0139 

25 

762.3 

73-793 

0.983 

0.000238 

00133 

00137 

30 

764.4 

73-897 

0.985 

0.000238 

00133 

00138 

35 

764  5 

74.0167 

0.972 

0.000234 

O.OI3I 

0.0138 

40 

762.0 

74-147 

0.957 

0.000232 

0.0129 

0.0139 

45 

761.7 

74.294 

0.947 

0.000229 

0.0127 

00140 

50 

760.9 

74.461 

0920 

0. 000223 

0.0124 

0.0140 

For  q  and  also  af)sorption  coefficient,  see  Ethane,  p.  285. 

HEPTANE  n  CH,(CHs).CHs. 

F.-pt.  lowering  data  for  mixtures  of  heptane  and  phenol  are  given  by  (Canr 
and  Delgrosso,  191 3). 

HEPTOIC  ACID  CH,(CH0»COOH. 

100  gms.  HiO  dissolve  0.241  gm.  heptoic  acid  at  15**.  (Lumsdai,  1 

HEXAMETHYLENE  (Hexahydrobenzene).    See  Cyclohexane,  p.  280. 

HEXAMETHYLENE  TETRAMINE   (CH0«N4. 


100  gms.  HjO  dissolve  81.32  gms.  (CHa)6N4  at  12". 
100  gms.  abs.  alcohol  dissolve  3.22  gms.  (CHOeNi  at  I2*. 
100  cc.  90%  alcohol  dissolve  12.5  gms.  (CH2)fiN4  at  15-20®. 
100  gms.  CHCU  dissolve  8.09  gms.  (CHajeNi  at  12  . 


(Ddepbe,! 

(Squire  and  Cainei,  1 
(Delepine,  1 


an 


14* 


Solubility  in  Methyl  Alcohol. 

(Rothmund.  1898.) 
Determined  by  synthetic  method,  see  p.  16. 

Gms.  Hexanc  ner  100  Gms. 


Gms.  Hexane  per  100  Cms. 


f. 

Alcoholic 

Hexane 

**•               Alcoholic              Hexane 

Layer. 

Layer. 

Layer.                 Layer. 

10 

26.5 

96.8 

35            43-6            91.2 

20 

31.6 

95-9 

40            52.7            85. s 

30 

38.3 

93-7 

42.6    (crit.  t.)  68.9 

F.-pt.  data  for  hexane  +  phenol.  (Campetti  and  DdgrosBiH  \ 

mPPUBIC  ACID  CeH»CO.NH.CH,COOH. 

S(M-UBiLiTY  IN  Several  Solvents. 

Solvent 

Water 

Methyl  Alcohol 
Ethyl  Alcohol 
Propyl  Alcohol 
50%  Aqueous  Pyridine 


f. 

Gms. 

CHjCONHCHjCOOH 

per  100  Gms.  Solvent. 

Authorit 

20-25 

0.42 

(Dehn.  1917. 

22 

9.80 

(Timaldev,] 

22 

5.20 

M 

23 

2.80 

« 

20-25 

88 

CDdm,z9i7; 

311  HIPPUBIC  ACID 

3oi.nBiLrnr  of  Hippuric  Acid  at  25^  in  Aqueous  Solutions  of: 

Formic  Add.  (Kendall,  1911.)  Sodium  Hippurate.  (Sidcwkk.  1910.) 

Nonnality  Cms.  Hippuric      Normality  of     Gms.  Hippuric 

of  Aq.  Add  per  Aq.  Sodium  Acid  per 

HCOOIL  Liter.  HippuFate.  Uter. 


^-5 


Add  per 
Liter. 

3  67 
3-6x 


5 
10 


4.08 
4.77 


o 

X 


6.99(?) 
i3-97(?) 


IFPiniO  AOID  CJI,CONH.CH,COOH. 
Solubility  in  Aq.  Potassittm  Hippuratb  Solutions  at  ao*. 

(Hoitaema<^Z.  phyiik.  Chem.  a?*  3i7t  '98<) 


1.002 

.008 


Tiemkj     Gram  Mob,  lyr  Liter  Sol. 

CA>fOs.  kcANO^ 

0.0182  O 

0.0163  O.OII 

0.0183  0.071 

023       0.0234  0.254 

114       0.064  1.36 

182       0.I3I  2.21 

192       0.147  2.32 

^95     0.153  2.40 

^I     0.133  2.50 

239    0.084  3.01 

282    0.068  3.57 

282    0.065  3.58 

276  0.031  3.56 

277     ooii  3.55 

277  0.00  3.56 


Grama  per  Liter  Solution, 
C»H»NOs.    KC»H«NOa. 


Sotid 


3.276 
2.919 
3.278 
4. 191 

11.47 
23.46 
26.32 
27.40 
23.82 

15.04 
12.18 
11.60 

5-55 
1. 917 


o 

2 

IS 

55 

295 
480 

504 

521 

543 

654 

775 

777 

773 
771 

773 


o 

39 

43 
18 

4 
I 


CbH»N0ft 


^  I     C»H^O»XCBH|NOa.HyO 
I      CANOiXCANOsiiiO 


7  I  CAN0».KC»HtN0ft.H«0 

8  J     +KC,H.NO. 


4 
3 


KCANOk 


nMAm  H7DBOCHLOBIDX. 

100  gms.  HfO  dissolve  2  gms.  holocaine  hydrochloride  at  15-20^. 


(Squire  and  Caines,  1905.) 


BQIUTROPZNX  HTDBOBBOMIDX  Ci«HtiNOs.HBr. 

Solubility  in  Water,  etc. 
(U.  s.  p.  vm.) 

loopna.  water  dissolve  17.5  gms.  salt  at  25*. 

'<Vgms.  alcohol  dissolve  3.08  gms.  salt  at  25%  and  11.5  gms.  at  60^. 

'<ttgms.  chloroform  dissolve  0.16  gm.  salt  at  25^ 


flnnusTDiB 

CuHuXO,.HCL 


aontuL 


liter 
Icobol 


iiyl  Acetate 


CnHaiNO.. 


HYDRASTININE     HTDBOCHLORIDE 


Solubility  in  Several  Solvents. 

(U.  S.  p.  Vni;  at  i8'-22',  Mailer,  1903.) 


Gms.  CnHnNO^  per  zoo  Cms. 
Solution. 


Solvent. 


Gms.  per  zoo  Gms.  Solution 
at  i8*-22'. 


tioleiun  Ether  0.073 


AtiS*-22\  AtSo*.  CflHtiNO,.    C„H„N0,.HC1. 

0.033  0.025      Ether  0.51      0.078(25**) 

0.74(25"*)  5.9  (60^*)  Ether+H20  0.80 

8.89  ...       Chloroform  100+    0.35    (25®) 

405  ...      CCI4  0.123 


5-5 
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HTDRAZIDXS. 

Solubility  op  the  Tautoicbric  Forms  of  Hydrazidbs  in  Benzene  aj^ 
Determined  by  the  freezing-point  method.    See  also  p.  487.  (Sidgvick«i9Q^ 

Gms.  CowiiiiBi 
Compoand.  FonnuU.  DasolyMper 

Phthalylphenylhydrazide  CeH*  <  ^^  •  N.NH.CH»  |   "!  f *"™ 

^  CO  ^  )   C  form 

•  COv 

Phthalylphenylmethylhydrazide  CeHi  \  p^  /  N J»I(CHi)CiHh  ^  ^nn     124 

HTDRAZDfB  NHt.NHt. 

Distribution  op  Hydrazine  between  Water  and  Benzene. 

(Georgievics,  X9xs>) 
Gma.  NHt-NH^  pert  Gms.  NH.NH^  per: 

as  cc.  H«0  Layer.    75  oc.  C«H«  Layer.  25  cc.  H|0  Layer.     75  oc.  QEU  Layer. 

0.4137       0.027  1. 7601        0.0626 

0.6676     0.0335         2.3336      O.IIOI 
1.0862     0.0355        4-7S       0.137 

HTDRAZINX  PerCHLORATX  N,H4(HC104)i.3HtO. 

Solubility  in  Water.    (Carbon.  19x0.) 

^  Sp.  Gr.  Gms.  NsHtCHClOJi 

*  *  Sat.  Sol.  per  xoo  cc.  Sat.  SoL 

18  1.264  41-72 

35  I  391  66.9 

HTDRAZINX  MonoNTTRATE  N,H«.HNO^ 

Solubility  in  Water.    (Sonuner,  1914.) 

Gim.  NsH^HNOi  per  loo  Gms.  Gms.  NA.HNOb  per  xoo  Gms. 

^'  "  "  •       '       ="""  '  ^'  '  Sat.  Sol.        '       WSS:       ' 

40.02         85.86  607.2 

45.02      88.06  737-6 

50.01  91.18        1034 

55  01      93  58        1458 

60.02  95.51         2127 


HTDRAZDfB  SULFATE  N,H«.HtS04. 

100  grams  water  dissolve  3.055  gms.  NsH4.HsS04  at  22^       (Cuitius  and  Jay,  x8 

Phenyl  HTDRAZINX  and  other  substituted  hydrazines.    See  page  486. 

HTDRIODIC  ACm  HI. 

Solubility  in  Water,  Determined  by  Freezing-point  Method. 

(Pickering,  x893a.) 
Gm.  HI 
t*.         per  100  Gms.    Solid  Phase. 
Sat.  Sol. 

Ice 

M 


Sat.  Sol. 

Water. 

10 

63   63 

174.9 

15 

68.47 

217.2 

20.01 

72.70 

266.3 

25.01 

76.61 

3275 

30.01 

80.09 

402.2 

35  01 

83.06 

490.3 

—  10 

20.3 

—  20 

293 

-30 

351 

-40 

39 

-50 

42 

-60 

44-4 

-70 

46.2 

-80 

47.9 

Gms.  HI 

f. 

per  100  Cms. 
Sat.  SoL 

.    Solid  Phn 

-60 

52.6 

Ta.4Bfi 

-40 

59 

M 

about— 35.5  m.  pt. 

64 

M 

-40 

6SS 

« 

-49 

66.3 

"     +HL3I 

—48  m.  pt. 

703 

HI.3^0        « 

-S6 

73  5 

"  +HLsE 

-52 

74 

HIsH^ 

F.-pt.  data  for  HI  +  HtS  (Bagster,  i9ii),HI  +  (CHt)A  (Mama  awl  Mditfalms] 
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HYDBOBBOmC  ACID 


^MBEOMIO    AOID   HBr. 


Solubility  in  Water. 

i^Z.  phynk.  Chem.  a.  454*  '88*.  Rec.  trav.  chim.  4,  107.  '85;  5t  3^8f  "Sd;  see  also  Pickerini 

—  PhU.  Mag.  [5]  36.  1x9.  '93) 


\m 

lajxnr  MJtam 

EXfCOVai  7UV-7D5Q1II: 

100  Cms. 

«v 

Cms.  HBr  Dissolved  at 

%•. 

!«■ 

fi- 

Lower  Pressures  per  100 

4 

Watrr. 

Solution. 

Gm8.HaO. 

-»s 

25s   0 

71-83 

•  .  • 

175.0  (10  mm.) 

-J5 

239.0 

70.50 

•    •    • 

•  •  • 

0 

221.2 

68.85 

611. 6 

•  ■  • 

+10 

210.3 

67.76 

581.4 

108.5  (5  mm.) 

15 

204.0 

67.10 

•  •  • 

•  •  • 

»5 

193.0 

65.88 

532  I 

•  •  • 

50 

171  S 

63.16 

468.6 

•  •  • 

75 

1505 

60.08 

406.7 

•  •  • 

100 

130-0 

56-52 

344-6 

•  •  • 

Foresee  ethane,  p.  385. 

F.-pt  data  for  HBr  -f  H,S  (Bagster.  1911);  HBr  +  (CHi)A  HBr  +  CHrf)H, 
HBr  +  CHiOH,  HBr  -f  CH,C()OC,H»  and  HBr  +  QH.CH,. 

(Maass  and  Mcintosh,  1912.)     (Reid  and  Mcintosh,  1916.) 

anisocBLOBic  acid  hci. 

Solubility  in  Water  by  the  Freezing-point  Method. 

(Composite  curve  from  results  of  Roloff,  1895;  Pickering,  1893(a);  Roozeboom, 
IW4, 1889  and  Rupert,  1909.) 


AA 

Gna-HQ 

Gms.  HCI 

f. 

periooGma. 

Solid  Phase. 

f. 

per  100  Gms.    Solid  Phase. 

SttLSoL 

Sat.  Sol. 

-1.706 

1.66 

Ice 

-18.4 

48.6 

Ha.2H,0 

•M.97 

10.02 

M 

—  17.7  m. 

Pt.   50-3 

« 

•28.84 

14.51 

M 

-18.7 

52.85 

M 

•40 

17.40 

M 

-19.4 

54.1 

M 

21.30 

M 

-20.8 

55-7 

U 

*8o 

24.20 

M 

-21.3 

56.5 

U 

-86Eutec. 

24.8 

"    +Ha.3Hi0 

—  23.2 

57-3 

« 

•^50 

30.1       1 

Ha.3H,0 

—  23 . 5  Eutec.     . . . 

"  +Ha.H,o 

•^40 

32.7 

M 

-21.5 

58.2 

Ha.H,0 

-30 

36.5 

M 

—  20.7 

59-1 

(1 

••24  9m.pt. 

40.3 

M 

-18.4 

61. 1 

« 

^^7S 

44 

«  +Ha.aHi0 

-17.4 

62.4 

u 

-23.8 

45-7 

Ha.2H,0 

-15-4 

65.4 

*< 

-21.2 

45-9 

M 

-15-35 

66.8 

M 

At  about  —I 

5.35  two  liquid  layers  are  formed.     Data  for  these 

are  as  follows: 

HGlay 

cr. 

Gma-IU) 

HjO  layer. 

t*(rf 

Gms.  HCI 

Gms. 

HCI 

e 

per  100  Gms.    t*.       per  100  Gms.  d.  of  Sat.  So 

1.     t*.    per  xoo 

Gms.  J.  of  Sat.  Sol. 

Wjt-50 

Sat.  Sol. 

Sat.  Sol. 

Sat. 

Sol. 

0.008 

—  20         67.65 

1.279 

15          64. 

70            I. 231 

U     -SO 

J^iSmdo" 

*?45 

0.017 

-15         67.29 

1.269 

20         64. 

19            1.228 

•      0.077 

—  10         66.71 

1.260 

30         63. 

21            1.229 

0.03X 

-5        66.44 

1.25s 

35         62. 

90            1.227 

a 

0.052 

0        65.85 

1.247 

40         62. 

27            I. 218 

a 

O.IX 

+5        65.48 

1  245 

45        61. 

76               X.2I2 

«• 

013 

10        65.18 

1.240 

SO        61. 

65               I. 219 

F«  additional  data  on  this  system  see  Baume  and  Tykociner,  1914. 
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HTDBOOHLORIO   AOID   HQ. 

Solubility  in  Water  at  Dippbrbnt  Tbmpbraturbs  and 

Pressures. 

(Dddte;  Romoc  ud  Dittmar  —  liebig's  Ann.  i  la,  334*  *59;  belinr  o^  Roooebooni — Rec tnr. 

chim.a.  104,  ^a4.) 


At  Different  Tempermtures  and  760  mm. 

PresBQxe. 

At  Different] 

>RMIICiatftf 

»•. 

ccHOner 
xoocc.HsO. 

Density. 

Cms.  HG  nrr 
xoog.  SoL 

Cms.  Helper 
xoo  g.  HflO. 

PtUMies.* 

Gmf-fiajpr 

100  |.  0(0 

0 

525* 

1.2257 

45  IS 

82.31 

60 

61.3 

4 

497  7 

1.2265 

44  36 

79  73 

100 

65-7 

8 

480.3 

1. 2185 

4383 

78.03 

150 

68.6 

13 

471-3 

r.2148 

43-28 

76.30 

200 

70.7 

14 

462  4 

1.2074 

42.83 

74.92 

300 

73» 

18 

45»-2 

1.2064 

42 -34 

73-41 

400 

76.3 

23 

435-0 

I. 2014 

41-54 

71  03 

Soo 

78.2 

30 

•  •  • 

•  • 

40  23 

67 -3 

600 

800 

40 

•  •  • 

•  •  • 

38-68 

63 -3 

750 

824 

SO 

•  •  • 

•  •  • 

37-34 

59-6 

1000 

85.6 

60 

•  •  • 

•  •  • 

35-94 

56.1 

1300 

89.5 

^  Pftmires  in  mm.  Hg  minus  teniioa  of  HjgO  Tapor. 


Solubility  in  Water  at  Temperatures  Below  o*. 


At  a  pressure  of  760  mm. 

At 

pressures  below  and  above  760 1 

t*.                q.              V,           q. 

^ 

f . 

24           IOI.2      -15      93.3 

—  23.8 

84.2 

21           98.3         —10      89.8 

-21             334 

86.8 

18.3    96          —  5    86.8 

-19             580 

92.6 

18        95.7            0    84.2 

—  18             900 

98.4 

-17.7       1073 

101.4 

For  definition  of  g,  see  Ethane,  p.  285. 

The  eutectic  is  at  —86®  and  33  gms.  HCl  per  100  gms.  HjO. 


SoLUBiUTY  OP  Hydrochloric  Acid  Gas  in  Methyl  Alcohol,  Eti 
Alcohol,  and  in  Ether  at  760  mm.  Pressurb. 

(de  Bruyn^Rec.  tour.  chin,  xx,  139,  'ga;  Schuncke  —  Z.  physik.  Chenu  I4t  336,  V4O 

Grams  HCl  gas  per  xoo  Grams  Solutioa  m: 


»  . 

CHtOH. 

CaHiOH. 

(CsH«),d. 

—  10 

54.6 

•  •  • 

37Si(-9-3'0 

-  S 

•       •       • 

•  •  • 

37  0 

0 

SI -3 

45-4 

3S  ^ 

+  5 

•  •  « 

44-2  (6.5") 

33  I 

10 

•  .  • 

42.7(11.5°) 

30 -35 

IS 

•  •  • 

•  •  • 

27.62 

30 

47  0(18°) 

41.0 

24.9 

25 

•  «  « 

40.2    (23.5°) 

22.18 

30 

43  0(31.7^) 

38.1    (3O 

19.47 
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H7DROCHLOBIC  ACID 


ttoujULiTT  or  Hydrochloric  Acid  Gas  in  Aq.  Sulfuric  Acid  Solutions. 

(Copiwdoro.  1909.) 


U. 


Remits  at  I7^ 

GoM>  per  100  GtBMt 
St.SoL 


[t.ni 
h.no 

I.230 

1.260 

>-3SS 
1.430 

^•54S 
1.580 

1.660 

nss 

I. Sis 


o 
1.86 

4.75 
8.04 

12.80 

20.9 

30.8 

44-6 

59-4 
65.4 
73-7 
775 
89 


HCL 
42.7 

39-9 
39-2 

36.9 
33-2 

28.S 
22.6 

6.26 

3-2S 
0.62 

O.II 

0.068 


^ofSat. 
Sol. 


i8S 

19s 
210 

^5S 

255 
340 
400 
520 

575 
650 

725 

755 
770 


Results  at 

Gmt.  jper 


40". 

100  Gms* 
Sol. 


ll|S04> 

356 
5.86 

8.90 
16.80 

18.8 
28.6 
44.2 

61. 1 

66.4 

73-2 

79.4 
81.4 

83.5 


HQ. 

35-6 
34.8 

32.4 
27.6 

25 -9 
18. 5 

"•5 

3-35 
1. 17 

0.17 

0.081 

0.032 

0.029 


^ofSat. 
SoL 

1. 145 
1. 150 
1. 160 
1. 180 
1.225 
1.230 

1-315 
1.380 

1.510 

1.5^ 
1.700 

1-745 
1-745 


Results  at 

Gms. 


iS. 


7o». 

100  Gm. 
Sol. 


H.SO4. 
1. 61 

338 
4.80 

7-93 
18.9 

20 

36.2 

48 
62.7 

67.6 
80.7 

83 
83.4 


HCL 

32.7 

3I-I 

30.5 
28.9 

22.8 

22.3 

13    2 
6.99 
1.56 

0.54 
0.05 

0.035 

0.032 


MisaaiuTY  of  Hydrochloric  Acid  with  Mixtures  of  Water  and 

Phenol  at  I2^ 

(Schrdaeiiuikeri  and  van  der  Horn  van  der  Bos,  1913.) 


Composition 
Saturate 

of  the  Reciprocally 

Composition 

of  the  Solutions  i 

d  Liquid  Pairs. 

Contact  with  Solid  Phenol. 

WMcr  Rich  Layer. 

Phenol  Rich  Uyer. 
%  HO.       %  Phenol 

<V                                         X 

%BCL      %PbeBoL 

%  Water. 

%Ha.     %PhenoL 

0             7-45 

0                  72 

11.22 

0             88.78 

3.1         6.6 

0.09           78 

84.5 

10.7           4.8 

6.6         5.3 

0.2              80.3 

80.38 

15  64      3  98 

8             5.1 

0.36           82.6 

72.43 

24.37      3-2 

10.7         4.8 

0.52           84.5 

60.25 

36.25      3-5 

Additional  data  for  this  system  are  given  by  Krug  and  Cameron,  1900. 

Fkxezing-foint  Data  (Solubility,  see  footnote,  p.  i)  for  Mixtures  op 
Hydrochloric  Acid  and  Other  Compounds. 

Hydrochloric  Add  +  Hydrogen  Sulfide  (Baume  and  Georgitaes.  1912, 19x4 ) 

M  I    vfi^thvl  AlrohnI  I  (Baume  and  Borowski.  xqia;   Baume  and  Pamfil. 

-1-  JVietnyi  AlConoi  {       ,^„   j^,^  j^.^  and  Mcintosh,  1913.) 

**  +  Methyl  Chloride  (Baume  and  Tykodner.  1914.) 

+  Methyl  Ether  (Maass  and  Mclntoeb,  1912;  Baume,  19x1, 1914-) 

+  Propionic  Acid  (Baume  and  Georgitaes,  191 3, 1914.) 

+  Sulfur  Dioxide  (Baume  and  Pamfil,  191 1, 1914.) 


«« 


•• 


»4 


tTDBOCTAHIC  ACID  HCN. 

Distribution  between  Water  and  Benzene. 

(Hantach  and  Sebah,  1899;  Hantzach  and  Vagt,  1901.) 

lioL  HCW  per  liter;  c_  ^  Mol.  HCN  per  Liter: 

B^  L«rer  (c).  C^H,  Uyer  (P).      ?* 

6   0.00625   0.00325  1.923 

16        0.00593        0.00363      1.634 
25        0.00580        0.00375      1.547 

Data  for  the  effect  of  HCl  and  of  KCl  on  the  distribution  are  also  given. 


H,OUyer(c).  C.H«  Uyer  (cO- 

7      0.0574        0.0148 

20    0.0572     0.0154 


3.88 


trraoFLuoRic  acid  hf. 

100  grams  H^  diflBolve  iii  grams  HF  at  —35^ 


(Metcner,  iS94^ 
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HTDBOOEN  H. 


Solubility  in  Watbr. 


(Winkler— Ber.  24*  gg,  '91;  Bohr  and  Bock  —  Wied.  Ann.  44*  3x8,  '91;  Timoiejew 

Chem.  6,  X47>  '90.) 


>Z.fkyi 


O 

S 
10 

IS 
30 

25 
30 

40 

50 
60 

80 

100 


0.0214 
0.0203 

0.0193 

00185 
0.0178 
00171 

0163 

0153 

0I4I 
0129 

0085 

0000 


I. 


0.0209 
00204 
0.0200 
0.0196 

00193 


—  0.0241 

—  0.0229 

—  0.0217 

—  0.0205 

—  0.0I9I 


o 
o 
o 
o 
o 
o 


p. 

0.0214 
0.0204 
0.0195 

0.0188 

0.0182 

0.0175 

0.0170 
0.0164 
0.0I6I 
0.0160 
0.0160 
0.0160 


I  =■  Ostwald  Solubility  Expression,  see  p.  227.   For/S*.  0,  and  q,  see  Eth-^^^o^l 
Data  for  the  solubility  of  hydrogen  in  water  at  pressures  up  to  10  Bt^ 
are  given  by  Cassuto,  19 13. 

Solubility  of  Hydrogen  in  Aqueous  Solutions  op  Ac^  ^^ 

Bases  at  25**. 

(Geffcken  —  Z.  physik.  Chem.  49,  368,  '04.) 


Gram  Equiv. 
Adds  and 

Baaes 
per  liter. 

0.0 


Solubility  of  H  Oti  —  Ostwald  Expression)  in  Sdutioos  of: 


0-5 

I.O 

2.0 

30 

4.0 


HCl. 

00193 
00186 
0.0179 
0.0168 
00159 


HNO». 

0.0193 
0.0188 
00183 
0.0174 
0.0167 
0.0160 


iHaSO*.  CHjCOOH.  CHaClCOOH.    KOH. 
0.0193     0.0193      0.0193      0.0193 


0.0167 
0.0142 


0.0185  0.0192  0.0189 

0.0177  O.OI9I  0.0186 

0.0163  0.0188  0.0180 

0.0150  0.0186 

O.OI41  0.0186  *.. 

The  above  figures  for  the  concentrations  of  acids  and  bases  were  calculatw^ 
grams  per  liter,  and  these  values  with  the  corresponding  lu  values  for  the  solubiW 
of  hydrogen,  plotted  on  cross-section  paper.  From  the  resulting  curves,  the  foUo^ 
ing  table  was  read : 

Gt«.ms  Adds  Solubility  of  H  (/as  =  Ostwald  Ez|vessian)  in  Solutions  of: 

and  Bases  r- 
per  Liter. 


O 
20 
40 
60 
80 
100 

200 
250 


HCl. 
00193 
0.0185 
00179 
0.0173 
0.0167 
0.0160 


HNO». 
0.0193 
0-0189 
0.0186 
00183 
00180 
0.0179 
O.OI7I 
0.0165 
00160 


iHaSO«.    CHjCOOH.  CHaClCOOH.    KOH. 
00193      0.0193      0.0193      0.0193 


00186 
00180 
00174 
0.0168 
0.0162 
0.0148 
0.0140 


0.0192 
00191 
0.0190 
0.0189 
0.0189 
0.0188 
0.0186 
00184 


O.OI9I 
0.0190 
0.0188 
00187 
0.0185 
0.0182 
0.0179 


O 
O 

o 


0172 

0153 
0135 


KaOH. 

o  .0193 

0.0165 

0.0140 

O.OII7 

0.0097 

0.0082 

0:0058 


For  Ostwald  Solubility  Expression  /,  see  p.  227. 

The  Solubility  of  Hydrogen  in  Cong.  HiSO«  at  20*. 

(Christoff,  1906.) 

%H2S04       o  35.82  61.62      ~    95.6 

ho  0.0208       0.00954       0.00708        0.OZ097 
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OF  Hydrogen  in  Aqueous  Solutions  op  Ammonium 

Nitrate  at  20**. 

(Kdopp  —  Z.  physik.  Chem.  48, 103,  '04*) 


Normality 

^^^, 

(per  1000  Cms.) 

HjO. 

>  -^30 

000 

-•*=37 

0.1308 

•  -  :«67 

0  2765 

•  -378 

0.4363 

h  -«»3 

06333 

*  -"373 

09069 

^   -550 

1.6308 

Molecular 
Concentra- 
tion. 

000 

o. 002352 
o. 004956 
o.  007 799 
0011280 
o. 016447 
o. 028525 


Abmiptioo 

Coefficient 

of  Hydrogen. 

00188 

o  01872 
o. 01845 
o. 01823 

0.01773 

0.01744 
0.01647 


DenaitT 
of  Solutiooi, 


1.0027 
1. 0072 
I. 0122 
I. 0182 
I .0262 
1 .0465a 


OF    Hydrogen    in    Aqueous    Solutions 

Chloride. 

CBnum— Z.  phyak.  Chem.  33,  73Sf  'ooO 

Coefficient  of  Absorption  of  Hydrogen  at : 


OF   Barixjm 


h  , 


0.0237 

0.02II 
0.0209 
0.0196 
0.0194 


0.0221 
00198 
0.0197 
0.0186 
0.0183 


IS*. 

00206 
0.9185 
0.0184 

00173 

0.0172 


ao". 
O.OI9I 
0.0172 
0.0170 
O.OI61 
00159 


0.017s 
0.0157 
0.0156 
0.0147 
0.0146 


^tx-mr  OF  Hydrogen  in  Aqueous  Solutions  of  Calcium  Chlor* 
^^»  Magnesium  Sulphate,  and  Lithium  Chloride  at  15**. 

(Gordon.— Z.  physk.  Chem.  i8»  14.  '95.) 

^^cient  of  Absorption  of  hydrogen  in  water  at  15®  —  0.01883. 

In  Calcimn  In  Magnesium  In  Lithium 

Sulphate. 


Chloride. 


Chloride. 


•-      G.M. 
^     CtOs 


7  0.321 
>  0.578 
\     1.122 


Abaarption 

Coeffidem 

of  H. 

O.O1619 
0.01450 
O.OII38 


G.M. 
MgS04 


Absorption 

Coefficient 

of  H. 


G.M. 


Gms. 
MgS04 
per  per 

100  g.  Sol.    Liter. 

4.97  0.433  O.OI50I 

10.19  0.936  O.OII59 

23.76   2.501   0.00499 

f   I. 1827  0.00839 

2.962   0.00519 

nr  definition  of  Coefficient  of  Absorption,  see  page  227. 


iSwc. 


Abfiorptko 

Coefficient 

of  H. 


Gms. 

ua 

per 
100  g.  Sol 

3.48     0.835     O.O1619 

7.34      1.800     0.01370 

14.63   3.734  0.0099 


BiUTT  OF  Hydrogen   in  Aqueous  Solutions 
Carbonate,  Chloride,  and  Nitrate  at 

(Gordon.) 

In  Potassitmi  In 

Chloride. 


In  Potassium 
Carbonate. 


OP  Potassium 


Potassiimi 
Nitrate. 


G.M. 
KiCOft 

iSa. 
0.209 
0.690 

I  376 
2.156 


Abaorption 

Coefficient 

of  H. 

0.01628 
O.OI183 
0.00761 
0.00462 
0.00160 


G.M. 
KQ 


llitar. 


Absorption 

Coefficient 

of  H. 


Gms. 

KQ 

per 

100  g.  Sot 

3-^3  0.526    0.01667 

7.48  1. 051     0.01489 

12.13  1-755    0.01279 

19.21  2.909      O.OIOI2 

22.92  3.554  0.00892 


Gms. 
KNOs 

per 
100  g.Sol. 

4.73 
8.44 

16.59 
21.46 


G.M. 
KNQi 

£ter. 
0.482 
0.879 
1.820 

2.430 


Absorption 
Coefficient 
of  H. 

0.01683 

o- 01559 

O.OI311 
0.01x80 
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Solubility  op  Hydrogen  in  Aqueous  Solutions  op  PoTASsnn 

Chloride  and  Nitrate  at  20**. 

(Knopp — Z.  phjnik.  Chem.  48*  103,  '04.) 


In  Potassitim  Chloride. 

Denrity 

of 
Sohitkns. 


Nonnality 

#.  (per  1000 

g.  HjO). 

1.089  0.1475 
2.123  0.2907 
4.070  0.5687 

6.37s   0.9127 

7.380   1.0683 

23.612   2.1222 


Abtor|)Cioa 
Coeffioem* 


0.01823 
0.01757 

o.oz66i 
0.01531 
0.01472 
0.01255 


I  0052 
1.0118 
I  0243 
I  0394 
1.0460 
1.0875 


In  Potassitim  Nitrate. 

Normality 
p.  (per  1000 

f.HiO). 

0.1245 
O.2II4 


1.224 

2.094 
4.010 

5-925 
7-742 

13-510 


AbiarptiaB 

vtOCtPflPHt 


0.4127 
0.6225 
0.8293 
1-5436 


0. 01835  I.OQJI 

001818  1. 011; 

o. 01785  i.oq| 

o  01743  i.qsj| 

0.01667  I. on 

0.0x436  i.o8f 


Solubility  op  Hydrogen  in  Aqueous  Sopium  Carbonatb  ai 

Sulphate  Solutions  at  15^. 

((jccdooO 


In  Sodium  Carbonate. 

Gnis.Na|CX)ft     G.M.            AbMrpdon 

per  100  Gms.     Na|COs          Coefficient 

Solution.       per  Liter.              of  H. 

In  Sodium  Stdphate. 

Gms.  Na^SOc       G.  M.             Ab«vptiaB 

per  100  Gms.     Na^Oft            CorfirifBt 

Solution.        per  liter.             of  H. 

2-15 
8.64 

"-53 

0.207 

0438 
1. 218 

0.01639 
0.01385 
0.00839 

4-58          0.335 
8.42           0.638 

16.69        1-3^4 

O.OI519 
0.0154 

0.0077S 

Solubility 

OP  Hydrogen  in  Aqueous  Solutions 

Chloride. 

(Braun;  Gordon.) 

OP  Sodi 

Gms-NftQ 

Coeffident  of  Absorption  of  Hydrogen  at: 

Solution 

1-25 
380 

5*. 
0.0218 

0.0198 

io». 
0.0205 
0.0188 

is'.                     ao*. 
O.OI9I           0.0177 

0.0176           0.0162 

0.0162 
0.0148 

4.48 

6.00 

14.78 

23.84 

00192 
0.0184 

.  •  • 

... 

00182 
0.0175 

... 
... 

O.OI7I           0.0159 
0.0164           0.0153 
00093 
000595 

00143 
0.0138 

•  •   • 

•  •   • 

Solubility  op  Hydrogen  in  Aqueous  Solutions  op  Sodiuz^ 

Nitrate. 


In  Sodium 

Nitrate  at 

20^ 

In  Soditun  Nitrate  at  1^ 

(Knopp.) 

-»- 

((^ordonO 

Normality 

Absorption 

Density 

Gms.NaNOs 

G.  M.         Aba-^ 

p. 

(per  1000 

Coefficient 

of 

per  too  Gms. 

NaNOs        Coe^ 

Gms.  H2O). 

of  H. 

Solutions. 

Solution. 

per  liter.          oC 

1. 041 

0.1236 

0. 01839 

1.0052 

5-57 

0.679      0.0^ 

2.192 

0 . 2634 

0. 01774 

I .0130 

II. 16 

1. 413      o.oi. 

4.405 

0.5416 

0.01694 

I .0282 

19.77 

2.656        O.OK 

6.702 

0.8442 

O.OI518 

I.044II 

37-43 

5. 711      o.opi 

[2.637 

1-7354 

00130 

1.08667 
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H7DBOOIN 


mr  or  Hydrogen  in  Aqueous  S(x.utions  op  Various  Salts  at  15* 

(Steiiier,  1894) 


Aq. 


Bttnsen  AtMorption  Coefficient  fi  (Xio^  in  Aq.  Solution  of  NormAlity. 


Q. 

Sugar 


o. 

1883 
1883 
1883 
1883 
1883 
1883 
1883 
1883 
1883 
1883 
1883 
1883 
1883 


X. 

IS74 

1524 

15" 
1502 

1496 

1493 
1478 

1451 
1446 

1370 

1338 
1340 
1280 


1. 

1325 
1276 

1221 

1217 

1 201 

"95 
1144 

1120 

1113 
991 

967 

699 

731 


3. 
1121 

1076 

993 
996 

984 

9S8 
880 

856 

852 
710 

700 


4. 
949 

•  •  • 

810 
820 
808 
780 
699 

659 
667 


6. 


667  sso 


667 

63s 
573 
499 


542 
510 


508  372  273  206  158 


ULITT  OF  Hydrogen  in  Alcohol.     (Timofeiew.  1890;  Bunaen-Hearich 


1892.) 


Cod.  of  Abaofp* 

tioomo8^% 

AloonoL 

0.0676 

0.0693 
0.0705 


Coef .  of  Absorp* 
I*.  tion  in  7% 

Alcohol. 

4  0.0749 

18.8        0.0740 


Coef.  of  Absorotion 
t*.  in  Pure  Alconol 

(Bunsen). 

I  0.06916 

S  0.06847 
II. 4  0.06765 
23.7    0.06633 

LiTT  Df  Aqueous  Alcohol  Solutions  at  20®  and  760  mm.  Pressure. 

(Lubazacb,  1889.) 


Vt%AkohoL 
O 

9.09 
16.67 

23  08 


Vol  %  Absorbed  H. 
1-93 

1.43 
1.29 

1. 17 


Wt.  %  Alcohol. 
28.57 

33-33 

50 
66.67 


Vol.  %  Absorbed  H. 
1.04 
1. 17 
2.02 

2.55 


e-ubility  op  Hydrogen  in  Aq.  Solutions  of  Chloral  Hydrate. 

(MOUer.  C.  19Z3-X3.) 

Absorption  Coefficient. 


>  4 

7 
'83 


Gam.  Chlotal 
Hydnte  per 

SoL 

iS-5 
28.3 

46.56 
52 

63 
68 

78.4 


d^of  Aq. 
solution. 


I 
I 
I 
I 
I 
I 
I 


0722 

143 

2505 
2870 

371 
4097 

4993 


fit- 

0.01732 
0.01569 
0.01388 
0.01314 
0.01270 
0.01286 
0.01398 


0.01724 
0.01540 
0.01375 
0.01280 
0.01243 
0.01270 
0.01380 


*^Jn  OF  Hydrogen  in  Chloral  Hydrate  Solutions  at  20®.  (Knopp,  1904.) 


% 

7 
4 

} 


I 


91 
69 
56 
SO 

79 
90 


Normality  (per 
xoooGinft.H^). 

0.310 
0.504 
1.030 

2.530 
3-770 
6 

10.700 


Molecular 
Concentration. 

0.005594 
0.008992 
0.018223 
0.043601 
0.063647 
0.097493 
O.161660 


Absorption 
Coefficient  of  H. 

0.01839 
0.01802 
O.OI712 
0.01542 
0.01440 
0.01353 
0.01307 


Density 
of  Solutions. 

I  .0202 
1.0320 
1.0669 
I . 1466 
I . 1982 
1.2724 

1-3743 


kfiaitioD  of  Bunsen  Absorption  Coef.,  see  p.  227. 


HTDBOOEN 


320 


Solubility  of  Hydrogen  in  Aqueous  Solutions  op  Glycbsol. 

Results  at  l^"*  and  2I^  (Henkel,  1905. 19x3)        Results  at  25^   (DnickeraiMillab,i9^' 


f. 

Wt.  % 
Glycerol. 

Absorp.  Coef. 
fi  (Sec  p.  327) 

14 

0 
2.29 

8.57 

0.0193 
0.0189 
0.0186 
0.0182 

10.83 
15-31 

O.O1815 
0.01765 

21 

0 

0.0184 

2.29 

O.O181 

5.68 

6.46 

0.0177 
0.0176 

10.40 

18.20 

O.OI71 
0.0160 

Wt.  % 
Glycerol. 

O 
4 

lO-S 
22 

49.8 

50- 5 
52.6 

67 
80 
82 
88 

95 


d 


USat.  SoL 

I 
I.OIOI 

1.0260 

1.0542 

I. 1290 
I. 1300 

I  1365 
I. 1752 

2II3 

2159 
2307 

2502 


I 
I 
I 
I 


0.0186 

0.0178 

0.0154 
0.0099 

00097 

0.0090 
0.0067 

0.0051 
0.0051 

0.0044 
0.0034 


Additional  data  for  this  system  are  given  by  MQlIer,  C.  1912-13. 
Solubility  of  Hydrogen  in  Aqueous  Solutions  of  Several  CoMPOUUDSi 

(UOfner,  1906-07) 
Cone,  of 


Aqueous  Solution  of: 

Water  alone 

Dextrose  (Grape  Sugar) 


(( 


« 


Urea 

Acetamide 
Alanine 
Glycocol 


Solvent  Gms. 
per  Liter. 

O 

41 -45 
87.3 
174 
60 

59 
89 

75 


t. 

20.11 

20 

20.25 

20.28 

20.17 

20.11 

20.08 

20.16 


AbaorpticmCocL/)- 

O.O181 
0.0176 
0.0166 
0.0152 
0.0170 
0.0180 
0.0156 
0.0158 


Solubility  of  Hydrogen  in  Aqueous  Solutions  of  Cane  Sugar  and 

of  Grape  Sugar.     (Mailer,  C.  igia-xa) 


f. 

Wt.  % 
Cane 
Sugar. 

152 

5  04 

II. 6 

14.7 

12 

20.26 

12.7 

29.86 

II. 8 

31 -74 

133 

39.65 

12.6 

42.94 

Sp.  Or. 
Sat.  Sol. 


Abs.  Coef. 


d\h  =1.019  0.0173 

d\i  =1.060  0.0151 

d\\   =1.084  0.0146 

dvi  =1.128  0.0126 

d]n  =1.138  0.0119 

<f  1.3.6  =1.1 75  0.0103 

^12.6=1.195  0.0094 


193 
20.5 

20.5 

21. 1 

21.8 

21.2 


wt.  % 

Grape 

Sugar. 

O 


Sp.  Gr. 
Sat.  Sol. 


Abi-Corf- 


0.0184 
12.2      1^=1.048     0.0160 

20.7    <4o'=io84    O.0I4S 

32.56  1^=1.130     0.012$ 
45.8      (^=1.199     O.0I03 

59        (^=1.266    0.007& 


Solubility  of  Hydrogen  in  Aqueous  Sugar  Solutions  at  15® 

Absorption 
Coefficient  of  H. 


(Gotdon,  x89s.) 


Gms.  Sugar  per  Gm.  Mols.  Sugar 

100  Gms.  Solution.  per  Liter. 

16.67  0520  O.OI561 

30.08  0-993  0.01284 

47.65  1.699  0.00892 

Solubility  of  Hydrogen  at  25**  (Findlay  and  Shen,  1912)  in  Aq.  Solutions  or: 


Gms.  Starch 
per  100  cc. 

2.01 
356 

713 
9.29 


I>extrin. 

Gms.  TVxtrin     o.,  ^, 
per  100  cc.       ^»'-  ^"^• 

*». 

3.Q8         I. 01 2 

0.0194 

8.58          I.OIQ 

O.OIQI 

8.12       1.028 

0.0188 

19.20         1.006 

0.0174 

Starch. 

Gelatin. 

Sp.  Gr. 

'». 

Gms.  Gelatin 
per  100  cc 

i>. 

1.005 

0.0194 

1-53 

0.0194 

I. Oil 

0.0189 

2.69 

0.0189 

1.024 

O.OI8I 

4-74 

0.0185 

1.032 

0.0182 

5-71 

0.0182 

$21 
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SauBiUTT  or  Hydrogen  in  Aqueous  Propionic  Acid  Solutions. 

(Boiun,  1900.) 


iWXKm 

CoeflSdent  of  Absorption  of  Hydrogen  at: 

SdMiMk 

'     S-. 

lO*. 

IS*. 

20'. 

2S'. 

2.63 

0.02245 

0.0214 

0.0200 

0.0188 

0.0172 

3-37 

0.0222 

0.0212 

0.0199 

0.0187 

O.OI7I 

S-27 

0.0224 

0.0212 

0.0198 

0.0184 

O.OI7I 

6.50 

0.0218 

0.0209 

0.0193 

0.0183 

0.0169 

9.91 

0.0213 

0.0203 

O.OI9I 

0.0178 

0.0160 

Solubility  op  Hydrogen  in  Russian  Petroleum. 

(Gniewasz  and  Walfisz,  1887.) 

Coefficient  of  absorption  (see  p.  227)  at  20**  =>  0.0582,  at  lo**  »  0.0652. 


Solubility  of 
KooltB  in  terms  of 

SalvtBt. 

i^iter  o. 

Vnifioe  o. 

^Alcohol  o. 

IjitiDbenzeiie  o. 

^iiboQ  Distdfide  o. 

WdicAdd  o. 

bzene  o. 

Acetone  o. 


Hydrogen  in  Water  and  in  Organic  Solvents. 


the  Ostwald  Expression,  see  p.  227. 


0199  0.0200 

0285  0.0303 

0301  0.0353 

0371  0.0353 

0375  0.0336 

0633  0.0617 

0756  0.0707 

0764  0.0703 


Solvent. 

Amyl  Acetate 

Xylene 

Ethyl  Acetate 

Toluene 

Ethyl  Alcohol  (98.8%) 

MeUiyl  Alcohol 

Isobutyl  Alcohol 


(Just,  1901.) 

0.0774  0.0743 

0.0819  0.0783 

0.0852  0.0788 

0.0874  0.0838 

0.0894  0.0862 

0.0945  0.0902 

0.0976  0.0929 


Solubility  of  Hydrogen  in  Ethyl  Ether. 

(Christoff.  191 3.) 

Results  in  terms  of  tlie  Ostwald  Solubility  Expression  /  (see  p.  227). 

i^so.iiis,    /»»o.ii50,    /lo  =  0.1195,    /is  =  0.1259. 

Dtta  tor  the  solubility  of  hydrogen  in  metals  are  given  by  Sieverts  and  co- 
vktn,  1909,  1910,  1912. 


PDROCHBir  PKBOZIDI  HA- 

muBUTiON  OF  Hydrogen  Peroxide  between  Water  and  Amyl  Alcohol 

AT  O*  AND  AT  25*. 
(Calvert,  1901;  Joyner,  1912.) 


Results  at  0^     (Calvert,  Jayna.) 


Results  at  25*.      (Calvert.) 


If  ok.  HA  per  Liter. 

^ , 

\  hcra  (IF).  Alcohol  Layer  (A). 


0.146 
0.200 
0.407 

0.749 
1.970 


0.0216 

0.030 

0.061 

O.II3 

0.293 


W 
A 

6.76 

6.66 
6.63 
6.66 
6.71 


Mok.  HjOu  per  Liter. 

A 


H,0  Layer  iW).  Alcohol  Layer  (.4). 
0.094  0.013 

0.194  0.028 

0.297  0.042 

0.670  0095 

0.913  0.130 


W 
A 

7.01 
6.91 
7.08 
7.09 
7.01 


^ta  are  also  given  for  the  distribution  of  hydrogen  peroxide  between  aqueous 
mil  hydroxide  solutions  and  amyl  alcohol  at  o**  and  at  25^ 
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DisTUBunoN  OF  Hydrogen  Pbroxidb  between  Water  and  Organic  S^^"^** 

(WftlUm  Mad  Lewis.  1916.) 

Different  amounts  of  perhydrol  (30%  HfOi  solution)  were  added  to  l^J 
mixtures  of  water  and  organic  solvents  and,  after  constant  agitation  fC^  ^^ 
I  hour,  the  HtQi  in  each  layer  was  determined. 

~  Ratio. 
Solvent  f .  Copcaq.  SolvenL  f.  Cooc 


Ethyl  Acetate  25 

Isobutyl  Alcohol  25 

Amyl  Acetate  25 

Acetophenone  25 

Ether  25 

Ether  o 

Aniline  25 


Cooc.  otg.  Mlveat 
3.92-  4. II 
2.58-   2.63 

13        -13 -2 
S.82-  6.06 
8.28-  9. II 

572-  SM 
4.08-  4.10 


Methyl  Iodide 
m  Toluidine 
Phenol 
Quinoline 


u 


u 


25 

Approz«. 

25 

Approx* 

25 

4. 35  -f 

0 

o.276-<^ 

25 

0.365-0 

40 

0.516-0 

S 
-S5 
-391 

—601 


The  following  approximate  values,  determined  at  room  temp^  are  quoted.       ^ 
the  dissertation  ot  A.  Braun,  Univ.,  Wisconsin,  19 14. 


Solvent. 


Rjitio. 
Cone  aq. 


Cooc.  «ig|r.  Mlveat 


Solvent. 


Rfttk), 
Cone.  aq. 


CoaCdg.uA 


Solvent. 


£th>d  Acetate       }  Ethylisovalerianate  ^  Isobutyl  Alcohol 

Nitrobenzene  ji^  Isosunyl  Propionate  t4  Propyl  Formate 

Acetophenone       i  Chloroform  ^  Isobutyl  Butyrate 

Amyl  Acetate       |  Benzene  1^  Propyl  Butyrate 

The  distribution  ratio  of  hydrogen  peroxide  between  water  and  ether  at 
varies  with  concentration  from  13.9  to  17.4.  (dipoffaad 


HTDBOaSN  8ELENIDI  H,Se 

SoLUBfLmr  IN  Water. 

(de  Forcrand  and  Foozes-DiaocNi,  1903.) 

Vol.  H2Se  (at  o®  and  760  mm.)  dissolved 
per  I  vol.  H2O 


4^* 
3.77 


9.65 
3.45 


13.2 
3.31 


32.. 
2. 


■5 
70 


HTDBOGEN  SULFIDI 


i*.  Abs.  Coef .  fi.        q. 

o  4.621  0.699 

5  3  935  o  593 

10  3.362  0.505 

15  2.913  0.436 

20  2.554  0.380 


H,S. 
Solubility  in  Water. 

(Winkler.  1906.  191  a.) 
i*.     Abs.  Coef.  fi.        q. 


25 
30 

35 
40 

50 


2.257 
2.014 
1. 811 
1.642 
1.376 


0.334 
0.295 

0.262 

0.233 

0.186 


f. 
60 

70 
80 

90 
100 


Abs.Coef.^ 
1. 176 
1. 010 
0.906 

0.835 
0.800 


0.14^ 

0.109 

0.076 

0.041 

O 


Solubility  in  Water  and  in  Alcohol  at  t*  and  760  mm.  Pressure. 

(Bunsen  and  Carius;  Fauaer,  x888.) 


In  Water. 


In  Alcohol. 


I  \'ol.  HjO  Absorbs.  fi.  q. 

4.37  Vob,H,S  (at o* and  760mm.)    4.686     O.71O 


3 

3 

3 
2 

2 

2 

2 


97 

59 

23 

91 
61 

33 
08 


<f 


u 


«4 


ft 


4.063  0.615 

3  520  0.530 

3.056  0.458 

2.672  0.398 


I*. 

o 

5 
10 

IS 
20 

25 

30 

35 

40     I  86  "  

For  fi  and  q  see  Ethane,  page  285. 

The  Pr  and  the  Px  curves  for  the  system  HfS  +  HjO  are  given  by  Scheffer,  1911. 


X  Vol.  Alcohol  Abaoiba. 
17.89  Vob.H.S(ato*aad76oBn) 
14.78 
11.99  *• 

9.54 
7.42 
5.96(24**) 
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r  Hydrogen  Sulfide  in  Aqueous  Solutions  op  Hydriodic 
Acid  at  25**  and  760  mm.  Total  Pressure. 

(PoUiUer,  1909) 


tcr. 

Gms.  per 
HI. 

'Liter. 
H.S.' 

li^ 

[ob.  per  Liter. 

Gnu.  per 
HL 

Uter. 

IH,S>J. 

'  IH'l. 

IHU.         IH,S1. 

HtS. 

0.1040 

0 

3.54 

4.71 

4.38        0.163 

560.4 

S'SS 

O.lll 

129.2 

3.78 

5  33 

5.005     0.165 

640.3 

5.62 

O.II3 

193.2 

3.85 

6.06 

5.69s     O.181 

728.6 

6.17 

0.125 

246.9 

4.26 

7  33 

6.93s     0.197 

887.2 

6.71 

0.138 

337.8 

4.70 

9  75 

9.21        0.267 

II79 

9.10 

0.142 

437  5 

4.84 

t  solubility  of  hydrogen  sulfide  in  liquid  sulfur  are  given  by  Pela- 

nt  lowering  data  for  mixtures  of  HsS  and  CHjOH  and  H|S  and 
ven  by  Baume  and  Ferret,  191 1,  1914. 


OP  Hydrogen  Sulfide  in  Aqueous  Salt  Solutions  at  25^. 

(McLauchlan,  1903.) 

e  original  results  are  given  in  terms  of  7-  which  is  the  iodine  titer  (Q 

olved  in  the  salt  solution,  divided  by  the  titer  (k),  of  the  HsS  dis- 
i  water.  These  figures  were  multiplied  by  2.61  (see  25^  result  in 
page  322)  and  the  products  recorded  in  the  following  table  as 
3  suMorbed  by  i  vol.  of  aqueous  solution. 


GcunsSah 
per  Liter. 

98 

S3. 4 
80 

33 

16.S 

h        77  I 
60.1 

18.22 

24.  S2 

150 
450 

I)i  1000 


/ 

k 

I 
0.96 

0.99 
0.82 

0.91 
1.09 
1.02 

0.975 
0.905 
0.944 
0.858 
0.863 


Yob.  H,S 
per  X  Vol.  Sol. 

2.61 
2.40 

2.58 
2.14 


Solution. 


Ginft.Salt 
per  Liter. 


37 
84 
66 

54 
2.36 
2.46 
2.24 
2.26 


nKBr       119 
fiKCl         74  5 
nKNQi    loi 
inKsS04     43  5 
inK3S04     21.7 
nRI         166 
n  NaBr     103 
n  NaCl       58 . 5 
}  n  NaCl       29 . 2 

fiNaNQt   85 
JnNaiS04   35.5 
inNaiS04    17.8 


f.      Vob.H^ 
4     periVol.SaL 

0.94s     2.47 


0.853 

0.913 
0.78 

0.89 

0.98 

0.935 
0.847 

0.93 
0.893 

0.73 
0.855 


2.22 
2.38 
2.04 
2.32 
2.56 
2.44 
2.21 
2.42 
2.32 
1.90 
2.23 


I  are  also  eiven  for  the  solubility  of  HtS  in  aq.  CiH«OH  solutions 
iCCX)H  solutions  at  25*. 


ffOL  (Hydroquinone)  C«H«(OH)s  p. 

t.  solution  in  water  contain  6.7  gms.  hydroquinol  at  20^,  Sp.  Gr.  of 

(Vaubel.  1899) 
%  formic  add  dissolve  6.07  gms.  hydroquinol  at  20.2^.    (AachftB,  18x3.) 


H^  Uyer. 

Ether  Layer. 

0.00502 

O.OIII 

0. 01 196 

0.0249 

0.0128 

0.0274 

0.0236 

0.0552 

0.0455 

O.II48 
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Solubility  of  Hydroquinol  in  Sulfur  Dioxide  in  the  Critic^**^    ^^ 

(Centnerswer  and  Teletow,  1905.) 

Determinations  made  by  the  Synthetic  Method,  for  which  sec  Not^^' 

A*         Cms.  Hydroquinol  ^«  Gnu.  Hydroquinx^  ^  ^^""^  :^aGm.SOi 

*  •        per  100  Gms.  SOj  *  *  per  100  Cms.  S0»  *  '  per  i^^ 

63  0.89  117. 6  4.46  136.7  t^'^ 

73.5  1.22  123.3  5.66  141. 4  iji 

89.2         2.18  134*2         8.31  145  i4'9 

Distribution  of  Hydroquinol  between  Water  and  Ether  at  IS ' 

(Pinnow,  19x1.) 

Cone*  Hydroquinol  in:  Cone.  Hydroquinol  in: 

/ * V 

H|0  Layer.  Ether  Layer. 

0.0502       0.1275 
0.0818       0.2343 

o.iios     0.3543 

O.I4II       0.5300 
0.1502       0.5604 

*  The  terms  in  which  the  cone,  is  expressed  are  not  stated. 

Freezing-point  Data  (Solubility,  see  footnote,  p.  i)  are  Given  for  the 

Following  Mixtures: 

Hydroquinol  and  Naphthalene.  (Kremann  and  Janetiky,  xgxaO 

"  "    Pyrocatechol.  (Jaeser,  1907.) 

"  "   Resorcinol. 

"  "   p  Toluidine.  (Philip  and  Smith.  1905.) 

Monochlorohydroquinol  and  MonobromohydroquinoL        (Kiister,  1891.) 
Diacetylmonochlorohydroquinol  and  DiacetylmonobromohydroquinoL 

(Kflster,  19 

HYDROZYLABilNE  NH^COH). 

HYDBOZYLABilNE  HYDROCHLORIDE  NHs(OH).HCl. 

Solubility  of  each  in  Several  Solvents. 

(de  Bruyn,  xSga.) 
Solvent.  t*. 

Methyl  Alcohol  (abs.)  5 

Ethyl  Alcohol  (abs.)  15 

Ether  (dry)  (b.  pt.) 

Ethyl  Acetate  (b.  pt.) 

For  densities  of  NHj(OH).HCl  solutions,  see  SchiflF  and  Monsacchi,  1896. 

CO 
PhthalylHYDROXYLAMINE   C«H4  <  Z^^^^„  >  O. 

One  liter  benzene  dissolves  0.33  gm.  of  the  A  form  of  melting  point  220^-22 

(Sidgwick,  19 
HYOSCYAMINE  CnHaNO,. 

Solubility  in  Several  Solvents  at  i8**-22*. 

(MlUler,  1903.) 

Gms.  CnHnNOi  Gms.  CnHal 

Solvent.  per  loo  Gms.  Solvent.  per  loo  Gn 

Solution.  Sohitioa. 

Water                           0.355  Chloroform  100+ 

Ether                            2 .  02  Acetic  Ether  4 .  903 

Ether  sat.  with  H2O     3.913  Petroleum  Ether  o . 098 

Water  sat.  with  Ether  3 .125  Carbon  Tetrachloride  0.059 
Benzene                       0.769 


Gms.  NHjOH 

per  xoo  Gms. 

Solution. 

f. 

Gms.  NHsCOH)  J 
per  xooGflU. 
Solvent. 

35 

19-75 

16.4 

IS 

19-75 

4  43 

1.2 

•     •      • 

•    •    • 

1.6 

•      •      • 

*    •    • 
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HT080INS 


(Scopolamine)  HTDBOBBOIUDE*  etc. 

kx^uBiLiTY  IN  Several  Solvents  at  25".    (U.  S.  P.  vni.) 


Grams  per  loo  Grams  Solvent. 

A 


•nn 


Hyofldne 
Hydrobitmiide 
C0HBNQJiBr.3H^. 

66.6 
6.2 


0.133 


Hy 


oscvamme 
Hydrobromide 
Ci,H»NO,.HBr. 

very  soluble 

SO 
0.062 

40 


Hy 


mine 


oscva 
Suuate 
(CnHsNQ,),.H,SOi 

very  soluble 
15.6 
0.04 
0.043 


\  Carboxylk  Acids. 

int  lowering  data  for  mixtures  of  /  nitroindan-2-carboxylic  acid 

lan-2-carboxyiic  acid  are  given  by  Mills,  Parker  and  Prowse,  19 14. 

;%  formic  acid  dissolve  0.14  gm.  indigo  at  19.8^  (Aschan,  1913.) 

iDATE  In(IOs)i. 

lO  dissolve  0.067  gm.  In(IOs)s  at  20^      (Mathers  and  Schluederfoerg,  1908.) 

L   CsHuOs. 

O  dissolve  25. 12  gms.  CeHuOsat  18**  and  43.22  gms.  at  loo^  (Mailer.  19x3.) 

D  HIO,. 

iOLUBILITY  OF   lODIC  ACID   IN  WaTER. 


Gms.  I|Oi  per 
xoo  Gms.  Sat.  Sol. 

1.69 

6.81 

26.22 

57  61 
67.40 
69.10 

70 
72 

70.3 


Solid  Phase. 
Ice 


M 


M 


"  +HIO, 
(unstable)  Ice 


HIQ, 


f. 

16 

40 
60 

So 
85 

lOI 

no 

125 

140 
160 


(Groschuff,  1906.) 

Gms.  Ifii  per 
100  Gms.  Sat.  Sol. 

71 


73 

75 

78 

78 
80 

82 

82 

83 
85 


7 

7 

9 

3 

7 
8 

I 

7 
8 


SoUd  Phase. 

a 


«i 


fflQ,+HIA 
HIA 


M 


OLUBILITY  OF   lODIC  AciD  IN   NiTRIC  AciD.      (Groschuff.) 


r. 

O 
20 
40 
60 


Gms.  HID]  per  loo  Gms. 

^ 


Aq. 
Solution. 

741 

75-8 

77.7 
80 


«"  HNOi 
io 

18 


27.73  70 

Solution. 


21 
27 

38 


40.88%  HNQ, 
Solution. 

9 
10 

14 
18 


Solubility  of  Iodine  in  Water.    (Hartley,  1908.) 


f. 

18 

25 
35 
45 


Gms.  I  per  looo  Gms. 

0.2765 

0.3395 
0.4661 

0.6474 


55  0.9222 

determinations  were  made  with  great  care.     Results  for  angle 
in    good  agreement  with  the  above  are  given  by  Dietz,   1898; 
95;     Noyes  and  Seidensticker,   1898;    Sammet,   1905;    Bray  and 
9,  191 1 ;  Herzand  Paul,  1914  and  Fedotieff,  1911-12. 
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Solubility  of  Iodine  in  Aqueous  Mb&cuuc  Chloridb  and  nr  m 

Cadiuum  Iodide  Solutions  at  25^ 


In  Aq.  HgClt- 
(Hen  and  Paul,  19x4.) 


M01iinol«  per 

Liter. 

Hg. 

I*. 

0 

1.34 

94-44 

12.94 

124.42 

14.60 

195-42 

18.06 

334.60 

25  43 

Gms. 

per  Liter. 

HgCl^ 

l   - 

0 

0.340 

25 

.64 

3.28s 

33 

.78 

3.706 

54 

.29 

4.583 

90 

.84 

6.454 

In  Aq.  Ci 
(Van  Name  and  Bn 

Gms.  pCTlii 

'TdS! 


3.66 

45.78 

91.56 

183.12 


Solubility  of  Iodine  in  Very  Dilute  Aqueous  Solutions  of  Poi 

Iodide. 

(Determinations  made  with  very  great  care.) 
Results  at  0**. 


Oones  and  Hartman,  19x5-) 

^  Gms.  I  per 

^  «  oj  ,         100  Gms. 
Sat.  Sol.         Sat.  Sol. 


Normality 
of  Aq. 
KISoL 


0.000992 

0.00200 

0.00500 

O.OIOOO 

0.01988 
0.0500 

0.09993 


1.0002 
1.0004 
I. 0010 
1.0020 
1.0044 
I. 0109 
I. 0219 


0.0282 
0.0409 
0.0760 
0.1356 

0.2533 

0.609 

1. 199 


Results  at  25''.  Results  at  2 

(Bray  and  MacKay.  X910.)     (Noyesaxid  Seidenstrk 

Normality     Millimols  I| 


of  Aq. 
KISoL 

O 

o.ooi 
0.002 
0.005 

O.OIO 

0.020 
0.050 

O.IOO 


per  Liter 
SatSoL 

X.333 
1.788 

2.266 

3.728 

6.185 

11.13 
25.77 
51  35 


Normality 

of  Aq. 

KlSd. 

Mil 

% 

0 

1 

0.00083 
0.00166 

1 

* 

0.00664 

i 

0.01329 
0.02657 

A 

0.05315 
0.1063 

2C 

55 

Solubility  of  Iodine  in  Aqueous  S(h.utions  of  Potassium  loon 

25*  AND  Vice  Versa. 

(Parsons  and  Whittemore.  x9xx.) 
(Time  of  rotation  6  mos.  or  longer.    Duplicate  determinations  at  different  lengths  of  time,  ir 


Sp.  Gr. 
Sat.  Sol. 

Gms.  per 

100  Gms. 
Sol. 

Solid 

Sp.  Gr. 
Sat.  Sol. 

Gma.  per 

xoo(ktts. 
Sol. 

KI 

] 

I 

f  IliWC. 

KI 

] 

I 

1-349 

16 

03 

18 

49 

Iodine 

3.246 

27.92 

66 

.45 

1. 516 

19 

70 

26 

.16 

<t 

3  232 

29.71 

62.81 

1.769 

22. 

88 

36 

.06 

<i 

2.665 

35  80 

49 

.61 

1. 910 

23 

55 

40.52 

« 

2.539 

38.09 

44 

58 

2.403 

24 

78 

53 

60 

(« 

2.216 

44.82 

31 

.01 

2.904 

25 

63 

12 

t« 

2.066 

49.04 

23 

.08 

3.082 

25- 

18 

66. 

04 

« 

1.888 

54.41 

II 

63 

3  316 

26 

68. 

09 

"  +KI 

1-733 

60.39 

0 

Additional  data  for  this  system  are  given  by  Bruner,  1898;  Hamberge 
and  Lami,  1908. 

Data  for  the  solubility  of  iodine  in  aq.  40%  ethyl  alcohol  and  aq.  60^ 
alcohol  solutions  of  potassium  iodide  at  25'',  are  given  bv  Parsons  and 
1910.  The  solid  phases  were  identified  in  each  case  anci  it  was  demot 
that  no  polyiodides  of  potassium  exist  in  the  solid  phase  or  in  solution  at 

An  extensive  series  of  determinations  of  the  simultaneous  solubility  oJ 
and  potassium  iodide  in  nitrobenzene  and  in  other  organic  solvents,  as 
in  mixtures  of  nitrobenzene  and  other  solvents  are  given  by  Dawson  and 
1902,  and  Dawson,  1904.  The  determinations  were  made  to  obtain  infoi 
on  the  formation  of  polyiodides  in  solution.  The  molecular  ratio  of  d 
Is/KI  was  found  to  be  i  or  more  in  all  cases.     (See  also  p.  537.) 

Freezing-point  lowering  data,  determined  by  time-coohng  curves,  for  f 
of  iodine  and  potassium  iodide  are  given  by  Kremann  and  Schoulz,  191 2 
for  this  system  are  also  given  by  Olivari  (1908). 
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■NUBILITY  OF  Iodine  in  Aqueous  Solutions  of  Potassium  Bromide 

AND  of  Sodium  Bromide  at  25*^. 

(Ben  tnd  Buckley*  19x2.) 


Id  Aq.  KBr  Solutions. 

In  Aq.  NaBr  Solutions. 

Oju-KBr 

Gm.  Atoms  i 

GiiM.  NaBr 

Gm.  Atoms  I 

per  Liter. 

per  Liter. 

per  Liter. 

per  Liter. 

60.6 

0.0176 

96.4 

0.0266 

106.9 

0.0278 

187.7 

0.0425 

I7S-9 

O.O4IS 

271.8 

0.0538 

229.8 

0.0532 

357-4 

0.0598 

281.9 

0.0628 

422.21 

0.0638 

330 '6 

0.0717 

499.1 

0.0648 

377  I 

0.0797 

569.9 

0.0644 

411 

0.0864 

632 

0.0622 

461.7 

0.0948 

679.7 

0.0595 

509.8 

0.1006 

750.5 

0.0551 

567.9  saL 

0.1094 

756.1  sat          0.0550 

SoLUBiLmr 

OF  Iodine  in  Aqueous  Solutions  of  Acids. 

AqoBoot  Add. 

Mob.  I  per  Liter 
Sat.Sol. 

Cms.  I  per  Liter 
Sat.  Sd. 

Authority.  ■ 

o.ooinHCl 

0.001332 

0.338 

(Bray  and  MacKay,  X9xa) 

o.ioiiHNQs 

0.001340 

0.340 

(Sammet.  1905.) 

o.ioiiHsSOi 

0.001342 

0.341 

M 

Solubility  of  Iodine  in  Aqueous  Sodium  Iodide  Solutions. 

(GiU.  X913-14.) 

Aqueous  Nal  solutions  were  prepared  by  dissolving  the  stated  amounts  of  the 
y  a  water  and  diluting  to  100  cc.  An  excess  of  iodine  was  added  to  each  of 
Bj^  solutions,  the  mixtures  heated  to  60''  and  shaken  for  several  minutes. 
2jy  ^•"crc  then  allowed  to  cool  in  a  thermostat  at  25®  for  four  hours.  The 
^^JH^jvcd  iodine  in  weighed  amounts  of  the  saturated  solutions  was  titrate  with 
^^iiiiulfate.  The  densities  of  the  Aq.  Nal  mixtures  and  also  of  the  solutions 
^^  saturation  with  iodine  were  determined. 


GM.KaI 
per  100  oc 

Aq. 


s 

10 

15 

20 


4»of 
A^.Nal 
SMution. 

1.0369 
1.0720 
I . 1072 
I . 1458 


tU  of  Aq.  Nal 

after  Saturation 

with  I. 

Gms.  I  Dissolved 

at  2K*  per  xoo  Gms. 

of  the  Sat.  Sol. 

1.0698 

4.99 

I.I415 

9.96 

I. 2162 
1.2998 

14.93 
20.02 

.I^Btcrminations  at  other  temperatures  were  made  in  an  apparatus  which  per* 
^■^  constant  stirring  of  the  solutions  at  the  several  temperatures.  Results, 
Itepol^ted  from  the  original,  are  as  follows: 


Gna.  I  Dissolved  per  xoo  Gms. 
Sat.  Solution  in  Aq.  Nal  of; 


r. 

xo  Gna.  per 

so  Gms.  per 

xoocc 

xoocc 

10 

8.9 

17.6 

15 

9-3 

18.3 

20 

9.6 

19 

«5 

10 

19.4 

Gms.  I  Dissolved  per  loo  Gms. 
Sat.  5>olution  in  Aq.  Nal  of: 


•  . 

10  Gms.  per 
100  cc. 

20  Gms.  per 
xoocc 

30 

10.3 

20.5 

40 

10.9 

22 

so 
60 

II. 7 
12.6 

23-4 
24.9 
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Solubility  of  Iodine  in  Aqueous  Salt  Solxttions  at  2« 

(McLauchlan,  1903.) 


Skh. 

Gnu.  Salt 
per  Liter. 

Cms.  Dissolved 
1  per  Liter. 

ISalt. 

GmLStiL 
per  Liter. 

Na^4 

29.77 

0.160 

NH«C1 

S3 -4 

K1SO4 

435 

0.238 

NaBr 

103 

(NH«)^4 

33 

0.246 

KBr 

119 

NaNO, 

85 

0.257 

NH4Br 

98 

KNO, 

101.2 

0.366 

NH4C1HA 

77.1 

NH«NO, 

80 

0-37S 

(NH4),C,04 

86.9 

NaCl 

58. S 

0575 

HtBQi 

SS'^ 

KCl 

73-6 

0.658 

SoLUBiLiTT  OP  Iodine  in  Nitrobenzbnb  Solutions  Containto 
Iodides  at  Room  Temperature.    Solutions  Sat.  with  I  in  E 

(Dawson  tnd  Goodson.  1904.) 


Iodide 

Cms.  per  Liter. 

Iodide. 

Iodine. 

Potassium  Iodide 

12.35 

112. 7 

11             <( 

45  56 

295  7 

«             « 

115. 8 

698.2 

(1             « 

155.2 

943  6 

Sodium  Iodide 

13-55 

125 

If          (( 

57-7 

393 

If           tt 

109. 1 

738 

tl                  u 

228 

1251 

Rubidium  Iodide 

85.4 

421 

Rubidium  Iodide 

217  5 

1060 

Lithium  Iodide 

84.1 

642 

Iodide. 

Caesium  Iodide* 
Caesium  Iodide 
Ammonium  Iodide 
Ammonium  Iodide* 
Aniline  Hydriodide 
Dimethylaniline  Hjrdriodide 
Tetramethylammonium  Iodide 
Tetramethylammoniimi  Iodide 
Strontilun  Iodide 
Barium  Iodide 
Barium  Iodide 


*  Solvent  »  0  nitrotoluene  instead  of  nitrobenaene. 


( 

1 


Similar  results  are  also  given  for  solutions  cont^ning  KI  in  add 
other  iodide,  and  one  series  for  the  simultaneous  solubility  of  KBr  an 
benzene.  It  is  considered  that  the  increased  solubility  is  most  east 
on  the  assumption  that  periodides  are  formed  in  solution. 


Solubility  op  Iodine  in  Aqueous  Ethyl  and  Normal  Propyi 

.  Solutions  at  15®. 

(Bruner,  1898.) 


In  Aq.  Ethyl  Alcohol. 


In  Aq.  (n.)  Propyl  A 


qHsoft 

in  Solvent. 

Cms.  I  per 

100  cc. 

Solution. 

Vol.  % 

C.HsOH 

in  Solvent. 

Cms.  I  per 

100  cc. 

Solution. 

Vol.  % 

C.H7OH 

in  Solvent. 

Cms.  I  per 

100  cc 

Solutioa. 

Vol.  % 

CsHtOH 

in  Solveni 

10 

0.05 

60 

1. 14 

ID 

0.05 

60 

20 

0.06 

70 

2.33 

20 

O.II 

70 

30 

O.IO 

80 

4.20 

30 

0.40 

80 

40 

0.26 

90 

7-47 

40 

0.94 

90 

50 

0.88 

100 

15-67 

SO 

1.64 

100 

Z29 
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ksnjtr  or  Iodinb  in  Aqubous  Ethyl  Alcohol  and  in  Aqueous  Acbtic 

Acid  Solutions  at  25*. 


laAq.  CiH/}HSoluUoii8. 

In  Aq.  CHiCOOH 

Solutions. 

OmCMOa 
ftrnoGaM. 

Gmt-lper 
100  oc  Sat. 

Gmt.  CHiCOOH 
per  100  Cms. 

Gms-lper 
zoocc.  Sat. 

*^  ■  -  - 

Soliitton. 

Sohreat. 

Solution. 

0 

0.034 

0 

0.034 

4SS 

0.039 

20 

0.076 

28.48 

0.172 

39. s 

0.173 

4441 

0.9SS 

61. 1 

0.5x0 

7a  SI 

6.698 

80.7 

1.363 

100 

24.548 

100 

3.162 

SoLUULiTy  or  Iodinb  in  Aqueous  Glycerol  Solutions  at  25^ 

(Hen  and  Knoch.  190$.) 

Dtt«t7  of  gl)rcerine  at  25V4**  "  1.2555;  impurities  about  1.5%. 


Wt%Glyc«iiie 

MflUmobl 

Grams  I  per 

Density  of 

kSahcnt. 

per  100  oc.  Solutioa. 

zoocc.  Solution. 

Solutions  at  35^4*. 

0 

0.24 

0.0304 

0.9979 

7  15 

0.27 

0 .0342 

I. 0198 

ao.44 

0.38 

0.0482 

1 .0471 

31-55 

0.49 

0.0621 

I .0750 

40.9s 

0.69 

00875 

I  0995 

48.7 

1.07 

0.135 

1. 1207 

69.2 

2.20 

0.278 

1.1765 

100 .0 

9.70 

1.223 

Z.2646 

MOfniL  (lyceral  (4f  "  1.256)  dissolve  2  gms.  iodine  at  I5M6\ 

(Otndowiki,  Z907.)  ^'         ' 

&u^iLmr  OP  Iodine  in  Benzene,  Chloroform,  and  in  Ethbil 

(Arctoinki  —  Z.  anocg.  Chem.  ii,  376,  'yS^VO 


InBenzene. 

In  Chloroform. 

In  Ether. 

f.      gtsfiSf 

t^. 

Gins.  I  per  zoo 
Gms.  Sohition. 

t^. 

Gms.  I  per  zoo 
Gms.  Sohitioa. 

47           8.08 

-49 

0.188 

-83 

15 -39 

6.6           8.63 

-55* 

0.144 

-90 

14.58 

to.$           9.60 

-60 

0.129 

-108 

15  09 

^7          1044 

-69i 

0.089 

«-3          II.  23 

-73* 

0.080 

+  10 

1.76  per 

100  gms. 

CHCl, 

(Duncan  — 

•  Pharm.  J.  Trans,  aa*  544*  '9Z-'9t^ 

SOLoauTT  or  Iodinb  in  Bromoform,  Carbon  Tbtrachloridb,  and 

Carbon  DisuLFms  at  25^ 

aakcmkin,  1895) 

br  of  Mturated  solution  in  CHBrt  contains  189.55  gms.  L 
iter  of  saturated  solution  in  CCI4  contains  30.33  gms.  I. 
ter  d  saturated  solution  in  CSi  contains  230  gms.  L 
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Solubility  of  Iodine  in  Carbon  Disulfidb. 


(Aictowaki,  1894.) 

1*. 

Cms.  I  per  100 
Gms.  Solution. 

f. 

Gnu.  I  per  xoo 
Cms.  Solution. 

f. 

IGms.  X  Vf 

100 

80 

0.32 

0 
ID 

7.89 
10.51 

30 
36 

22  .0 

63 

20 

1.26 
4.14 

IS 
20 

12.3s 
14.62 

40 
42 

25-^ 
26.7, 

10 

552 

25 

16.92 

Solubility  of  Iodine  in  Several  S(h.vents  at  25^ 

(Hen  and  Rathmann,  19x3.) 


Solvent. 


Iodine  per  Liter  of 

Sat.  Sol. 

4  "  t 

Mob.  Gms. 

0.352       44.68 

0-237       30-08 

0.241        30.59 


SohrenL 

Trichlorethylene 

Tetxachlorethane 

Pentachlorethane 


Iodine  per  I- 

Mob.  < 

0.312  3^. 

0.244  3^ 

0.272  S4 


Chloroform 

Carbon  Tetrachloride 

Tetrachlorethylene 

One  liter  sat.  solution  of  iodine  in  nitrobenzene  contains  50.62  gms.  I  at  16* 

(Dawson  and  Gtwier.i 

100  gms.  hexane  dissolve  1 .32  ^ms,  iodine  at  25**.    (Iddebxand.  EUebon  and  Beeba  I 

100  gms.  sat.  solution  of  iodme  in  anhydrous  lanolin  (melting  point  46*),  ( 

tain  5.50  gms.  iodine  at  45®.  (Ita^fl 

Solubility  of  Iodine  in  Mixtures  of  Chloroform  and  Ethbr  at  25' 

(Marden  and  Dover,  1916.)  ', 

Gms.  CHGi  per  xoo        Gms.  Iodine  per  loo 
Cms.  CHCI,+(C,H«)A  Gms.  CHCl.+(C>Hi)/). 


Gms.  CHCl,  per  too     Gms. lo&stvaw^ 
rms.CHCI,+(Q,Hi)/).        CHa,+(CiBi)A 


Cms. 


0 

3SI 

10 

29.6 

20 

24.8 

30 

20.2 

40 

16.3 

50 

12.7 

60 

9-83 

70 

IS 

80 

5-73 

90 

4-3' 

100 

3.10 

100  cc.  of  a  mixture  of  CHCU  +  CSi  (3:1)  dissolve  7.39  gms.  iodin«^ 
The  addition  of  S  even  up  to  the  point  of  saturation  does  not  affect  the  an* 
of  iodine  held  in  solution.  (QXmfi,^ 

Diagrammatic  results  for  mixtures  of  iodine  and  each  of  the  following^ 
pounds  are  given  by  Olivari,  191 1:  CHh,  p  CtHiBrs,  [CeHilNi,  p  CW<^ 
(CeH»CO)jO  and  CeHjCOOH. 


Solubility  of  Iodine  in  Mixed  Solvents  at  i6.6*. 


Solvent. 

Ether 

Carbon  Disulfide 

Ether-h3-96  gms.  HjO    per  liter 

+7.91  gms.  HjO         " 

4-excess  HsO 

+9.79  gms.  CjHiOH  " 

4-19-6 

+  29.4 

+39-2 


(( 


tt 


« 


II 


i( 
(I 


(I 


II 


II 


II 


II 


II 


II 
II 
II 


(StrOmholm,  1903.) 

Gms.  I 
per  Liter 
Sat.  Sol. 

206.3 

1785 
221 

235-7 

251.4 

219. 1 

231  5 
243.9 
254.4 


Solvent. 


Ether-f- 20.96  gms.  CSs  per  liter 


? 


Ether-H4i.9 
CSj    +22.5 

CS,    +45.1 
Ether-l-47.63 
CSj    +50.06 
Ether  4- 80.3 
Ether+77.8s 
CSj    +62.2 


li 
« 

K 
If 
(( 
(( 
IC 
CI 


CS, 

ether 

ether 

CHClt 

CHCU 

CJIs 

CHJ 

S 


<i 


tt 


(C 

tt 
tt 


tt 


One  liter  sat.  solution  in  ether  contains  167.3  gms.  I  at  o^.         (StrOoiholi 


531  lODUffS 

)p  Iodine  in  Mixtures  op  Chloroform  and  Ethyl  Alcohol, 
u(  AND  Normal  Propyl  Alcohol,  Chloroform  and  Benzene, 
tOFORM  and  Carbon  Disulfide  at  is'** 

(Bniner.  1898.) 
•  Cms.  I  Dissolved  per  100  cc.  oi  Mixtuxes  of: 


CHa,+C,H.0H. 

CHOi+CHiOH. 

CHCU+COI*. 

CHCU+CS^ 

15-67 

14.93 

10.40 

17.63 

9-43 

13.16 

9.84 

15.93 

8.69 

11.20 

8.78 

14.20 

7.80 

8.98 

7-74 

12.16 

7.09 

8.09 

6.96 

10.20 

6.62 

7.82 

6.20 

9.08 

6.24 

7.09 

5.34 

7.72 

5-77 

6.42 

4.89 

6.42 

5.06 

554 

4.53 

5.27 

4.34 

452 

4.07 

4.32 

3.62 

3.62 

3.62 

3  62 

IF  Iodine  in  Mixtures  of  Carbon  Tetrachloride  and  Ben- 
in Mixtures  of  Carbon  Tetrachloride  and  Carbon  Disul- 


(  • 

(Bniner, 

1898.) 

tvca.  I  per  100  oc. 

of  Mixture  of: 

Vol.  %  ecu 
in  Solvent. 

Gms.  I  per  zoo  cc. 

of  Blixtuxeol 

CCU+QH.. 

CCU+CS,. 

ccu+cai.. 

CCl4+CS^ 

10.40 

17.6 

60 

4.90 

5-55  ' 

9  44 

14.44 

70 

4.09 

4.50 

8.53 

12.33 

80 

3-41 

3-37 

7.77 

10.34 

90 

2.74 

2.60 

6.63 

8.60 

100 

2.06 

2.06 

570 

6.83 

of  the  above  determinations  the  volume  change  occurring  on  mixing 
vas  neglected.  The  temperature  was  not  accurately  regulated  and 
not  shaken  during  the  saturation.  The  curves  plotted  from  the 
t  smooth. 

I  of  Iodine  between  Water  and  Bromoform,  Water  and  Car- 
slxfide,  and  Water  and  Carbon  Tetrachloride  at  25^ 

(Jakowkin,  1895.) 

■ults  were  plotted  on  crooa  gcction  i>aper  and  the  following  table  made  from  the  curves, 
wt  that  the  resultt  of  Bertbelot  and  Jungfleiscb.  1872,  are  incorrect  on  account  of  die 


k  I  per  Liter  Gms.  I  per  Liter  of: 

HaOLa 


of  H/)  La3rer  / > 

iaEachCaae.  CHBr,Uyer.         CS,  Layer.          CCI4  Layer. 

0.05  20         30         4 

o.io  45      60      8.5 

0.15  71         91        13 

0.20  100        126        17.5 

0.25  130        160        22 

d  daBCUflBion  of  the  results  of  Jakowkin  is  given  by  Schakarew  (1901). 
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DiSTRIBXmON  OF  lODIMB  BKTWBBN  CARBON  DiSOLFIDB  AMD 

Aq.  Potassium  Oxalate. 

(DMVMi«-Z.|iliydbCbem.  56^610.  '06;  DtwMiiuidMcRM  — J.  ClMm.SocliiiAW 

Fnctkiell 
UnavliBH 
inSohitiBi. 


of 
Aq.  KgCiOs. 

i.o  Equiv. 

1 .0 
1 .0 

1.0    " 

1.2  " 


Cms.  I  per 

Liter  of 

Vol.  of  Solution 

Aq.  Layer. 

CSt  Layer; 

iMai.I. 

2.408 

10.82 

105.3 

3S5S 

16.32 

71-37 

5.766 

27.91 

43-99 

6.861 

34.01 

36.98 

3-525 

17.07 

71-97 

0.00549s 

0.00561 

0.0059x5 
o. 006055 

0.005645 


Distribution  op  Iodinb  bbtwben  Amyl  Alcohol  and  T/atbr  aHi 
BBTWBBN  Amyl  Alcohol  and  Aqueous  Potassium  Iodidb 

Solutions  at  25**. 

(Herz  and  Fischer  —  Ber.  37*  4753t  '04.) 

The  original  results  were  plotted  on  cross-section  paper,  and  tkl' 
following  tables  made  from  the  cxirves. 


Milfiinob I  per  10  cc.. 
Amyl  Alcohol  Layer 
in  Each  Case. 


2-5 

30 
4.0 

5 
6 

7 
8 

9 

10 

12 

14 
20 

Gms.Iperxoocc. 

Amyl  Alcohol  Layer 
in  Each  Case. 

3 
4 
6 

8 
10 

12 

14 
16 

18 
25 


HsO. 

O.OI3 
0.014 
0.018 
0-02I 
0.025 
0.029 


Millimols  I  per  xo  cc.  of  HsO  and  of  Aq.  KI  Ligrcn. 

XO 

0135 

0.150 

0.180 
0.210 
0.230 

0.250 

0.260 
0.270 
0.280 


XO 

0.160 
0.185 

0235 

0.280 

0330 
0375 

0.420 

0.450 

0.470 
0.490 
0.510 

0.575 


^Kl. 

XO 

0.170 
0.200 

0.255 
0.315 

0-375 
0.430 

0.490 

0.550 
0.605 
0.700 
0.790 


10 

0.170 
0.200 
0.270 
0.340 
0.410 
0.480 

0550 
0.620 

0.690 

0.830 

0.980 


j^n. 


0.160 
0.340 

o-a^s 

0470 
oSSS 
0.640 
0790 
0900 

1.900 


Gms.  I  per  xoo  cc.  of  HjO  and  of  Kl  Layers. 


HtO. 

0.014 
C.016 
ij.026 
0.033 
0.040 


xo 
0.164 
0.196 
0.252 
0.297 
0.328 
0.341 


H^KI. 

xo 

0.20 
0.24 

0.34 
0.43 

0.51 

0.58 

0.60 

0.63 

0.64 
0.71 


xo 

0.21 
0.26 

0.38 

0.49 

0.61 

073 
0.83 

0.91 


xo 

0.21 
0.26 
0.40 

0.54 

0.67 
0.81 

0.9s 

1.09 


soN 

xo 


KI. 


0.21 

o  37 
0.51 

0.69 

0.84 

1. 00 

1.20 


The  original  figxires  for  5N/10  and  loN/io  KI  solutions  give  pr 
tically  identical  curves. 

Results  for  the  distribution  of  Iodine  between  N/io  KI  solutioiis 
the  one  hand,  and  mixtures  in  various  proportions  of  C,H,+  C 
C.H.CH,+  CS„  C,Hi+C,H.CH„  C,Hs+ lignt  petroleum.  CS,  +  lii 
petroletmi,  CS.+CHCl,,  CHC1,+  C,H„  CCI4+  CS,  and  CQ^^-  CJI.C 
on  the  other  hand,  are  given  by  Dawson  —  J.  Chem.  Soc.,  81.  zo36,  ' 
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iVnOH  OP  lODINB  BETWEEN  WaTER  AND  ImMISCIBLB  ORGANIC  SOLVBNISL 

I  for  Water     Results  for  Water    Results  for  Water   Results  for  Water 
rtuotetra-        Hh  Nitrobenzene      +  Carbon  Disul-       +  Chloroform 
deat  i8*.  at  l8*.  fide  at  is"".  at  35^ 

■1^19080  CDawmi,  1908.)  (D»wBoii,  190a.)         (Hen  &  Knraer,  i9xa) 

heptrm*.       Mob.  Iodine  per  litef .      dm.  loduy  per  Liter.    Moh.  Iodine  per  Liter.  ^ 

t.CCUL^  ^OUycr.  CANOkUyer.'^O  Layer.  CS.  Layer.  HaQ  Lftyer.  CHCliLayw; 

6    0.0344      0.00019       0.0333         0.0452       27.85       0.00025       0.0338 

5    0.0443      0.00050      o.o8s4       0.0486      30.09      0.00Z20      0.1546 

0.00Z33      0.2275        0.0486      30.31      0.00184      0.2318 

0.00189      0.3328  0.00259      0-3459 

for  Water  Results  for  Water  Results  for  Water  Results  for  Water 
ilorethyW         +  Tetrachlor-           +  Tetrachlor-  +  Pentachlor- 

it  25^  ethylene  at  25*.  ethane  at  25^  ethane  at  25^ 

,'13.)  (Hetx A  R athmann w*  13.)  (Hen ^  Rathmann,  '13.)  (Heraft  Rathmann.  *ts^ 

If ob.  Iodine  per  Liter.       Mob  Iodine  per  Litfer.     Mob.  Iodine  per  Liter. 


^  >      s  * 


CHCLCC^  H^         CClcCOt         ll«0  (^H«a«  H.Q  C,HCUi 

uyer. 


Layer.  Layer.           Layer.  uyer.          Layer.  Layer. 

0.6543      0.00088  0.0653  0.00119  o.zioi  0.00092  0.0848 

0.0778       0.00127  0.0932  0.00145  0.1247  0.00117  0.1067 

0.1275       0.00172  0.1285  0.00159  0.1479  0.00160  0.1434 

0.2672       0.00281  O.2161  0.00217  0.2103  0.00204  0.1963 

or  the  distribution  of  iodine  between  water  and  mixtures  of  CS|+CC1« 
i  given  by  Herz  and  Kurzer,  1910. 

or  the  distribution  of  iodine  between  carbon  disulfide  and  aqueous  8olu« 
ach  of  the  following  iodides  at  25**  are  given  by  van  Name  and  Brown. 
■dmium  iodide,  cadmium  potassium  iodide,  lanthanum  iodide,  nickel 
rontium  iodide,  zinc  iodide  and  ^inc  potassium  iodide.     Results  for  the 

00  of  iodine  between  carbon  tetrachloride  and  aq.  mercuric  potassium 
*abofiven. 

1  (or  distribution  between  CS|  and  aq.  Bait  sols,  are  given  by  Herz  and 
91a 

or  the  distribution  of  iodine  between  carbon  disulfide  and  aaueous  solu- 
ioCa«iiim  iodide  at  15**  and  at  I3.5^  and  between  carbon  disulfide  and 
nlatiofis  of  hydriodic  add  at  I3.5^  are  given  by  Dawson,  1901  and  1902. 
or  the  distribution  of  iodine  between  carbon  tetrachloride  and  aqueous 
of  mercuric  bromide  and  of  mercuric  chloride  at  25**  are  given  by  Herz 

BniBimoN  OF  Iodine  between  Carbon  Dislxpide  and  Aq. 
Ethyl  Alcohol  at  25^    (OBaka,  1903-08.) 

0   G«a.  Io<BBe  per  liter: 


•mm 

i      CSiLayei 

Aa.  Alcohol 
Layer  c'. 

e 

per  ICO  cc. 
Aq.  AlooboL 

CSa  Layer  Aq.  Akobol             p* 
c.          Layer  c*. 

0.072 

35.86 

0.0020 

19.1 

0.330         97                 0.0034 

0.2II 

107.79 

0.0020 

22.9 

0.I15         23.78           0.0048 

0.077 

32.93 

0.0023 

22.9 

0.418         89.61           0.0047 

0.280 

133.22 

0.0021 

26.7 

0.0756         9.8             0.0077 

0.07S 

25.61 

0.0029 

26.7 

0.495         65.10           0.0076 

0.31S 

"5-34 

0.0027 

30.5 

0.0636         4.90           0.0130 

0.04S 

13  42 

0.0034 

30.5 

0.546         42.27           0.0129 

moN  OF  Iodine  between  Ether  and  Ethylene  Glycol.  (Landau,  19x0.) 

Results  at  o^ 

Results  at  25^ 

Gm.  Iodine] 

pcrliten 

r 

Cms.  lo 

(C,H^/) 
Layer  (a) 

(dine  per  Liter: 

Sf«. 

ISf^' 

(CHiOffi,             ?• 
Layer  (6).             • 

».!» 

Z.449 

1.48 

2.208 

1.449           1.52 

7.820 

4.347 

X.80 

4.255 

2.541           1.60 

S.6JO 

9.486 

1. 75 

7.728 

4.347           1.78 

9.564 

11.685 

1.76 

16.200 

9.120           X.78 

i.7«5 

18.135 

1.75 

30.322 

17.062           X.78 

h99> 

44.460 

X.80 

78.195 

44.460           X.76 

XODINS 
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Distribution  of  Iodine  between  Glycerol  and  Benzene  and  bet 

Glycerol  and  Carbon  Tetrachloride. 

(Landau,  19x0.) 


Results  for  Glycerol  and  Benzene. 

Results  for  Glycerol  and  ( 

Grams  Iodine  per  Liter: 

Glycerol  Layer.  Benzene  Layer. 
(a)                     '*^ 

(6) 
(«) 

f.    (S 

Gms.  Iodine 

per  Liter: 

f. 

ycerol  Layer. 

CCULajrcrl 
(*) 

0.56s 

25** 

0.407 

1.922 

4.72 

25^ 

0.365 

u 

0.676 

4.086 

6.04 

tt 

0.684 

1.224 

it 

1.470 

10.212 

6.95 

a 

1. 416 

2.652 

tt 

2.622 

20.102 

7.67 

tc 

5.064 

9.888 

u 

5.280 

42.458 

8.04 

it 

7.636 

14.766 

40» 

0.459 

2.168 

4.72 

40° 

0.322 

0.575 

(( 

0.658 

3-9" 

5-94 

<( 

0.690 

1. 169 

U 

1.584 

11.244 

7.10 

ii 

1.224 

2.772 

(t 

3.048 

24 . 104 

7.91 

u 

2.832 

6.444 

u 

5564 

46.960 

8.44 

it 

6.854 

15.410 

so' 

0.467 

2.194 

4.70 

so" 

0.299 

0.653 

u 

0.642 

3.864 

6.02 

it 

0.570 

1.270 

it 

1.463 

II. 196 

7  65 

tt 

1.5" 

3.457 

u 

2.391 

19.872 

8.31 

tt 

2.664 

6.468 

it 

5.383 

46 . 782 

8.69 

tt 

6.348 

16.008 

Distribution  of  Iodine 

BETWEEN 

Glycerol  and 

Chix)rofoi 

] 

Results  at  25 

''.                  Results  at  30' 

• 

Results  at  Dif. 

(Hen  &  KuTzer.  zgio.)               (Hantach  &  Vagt,  1901.) 

(Hantacn  &  Vagt 

Mols. 

Iodine  per  xooo 
Gms. 

Mols.  Iodine  per  Liter: 

C 

Mo 

Glya 

b.  I  per  Uter: 

Glycerol        CHCl, 

c'         Glycerol 

CHCU 

;rol        CHCl, 

Layer  c.      Layer  c'. 

Layer  c. 

Layer  c*. 

Layer  c.       Layer  c 

0 . 0244      0 . 0564 

0.43     0.00097 

0.00172 

0.056 

0     O.OI 

19       0.017: 

0.0397      0.0919 

0.43     0.00204 

0.00412 

0.49s 

20     0.0084       0.021; 

0.0500      0.1151 

0.43     0.00418 

0.00898 

0.465 

40     0.0077       0.022 

0.00782 

0.0216 

0.362 

50     0.0074        0.022i 

Data  are  also  given  by  the  above  named  investigators  for  the  distri 
iodine  between  aqueous  glycerol  solutions  and  chloroform  at  several  tern] 


Distribution  of  Iodine  between  Glycerol  and  Ethyl  £t[ 

(Hantzsch  &  Vagt,  1901.) 


f. 

O 
30 
30 


Mols.  Iodine  per  Liter: 


Glycerol  Layer 
(c). 

0.00566 
0.00544 
O.OOIOO 


Ether  Layer 
(O. 

0.0270 
0.0272 
0.0051 


e 

0.21 
0.20 
0.20 


Freezing-point  Data  (Solubility,  see  footnote,  p.  i)for  Mixtur 

Iodine  and  (>rHER  Elements. 


Iodine  and  Selenium 
"    Sulfur 
"   Tellurium 
"   Tin 


(Pellini  and  Pedrina.  1908.) 

(Olivari,  1908;  Smith  and  Carson.  1908.) 

(Jaeger  and  Menke,  19x2.) 

(van  Klooster,  19x2-13;  Remders  and  de  Lani 


Solubility  of  Iodine  in  Arsenic  Trichloride.  (Sioan  and  Maikc. 


f. 


o  . 


Gms.  I  per  loo  gms.  AsCU  8.42 


IS'. 

11.88 


3< 


335 


I0D0I08INS 


EOSni  (Sodittm  tetra  iodofluorescein)  CioHtl40fNai. 

(ms.  HiO  diflsolve  90  gms.  iodoeosin  at  20-25*. 

ims.  pyridine  dissolve  4.63  gms.  iodoeosin  at  20-25^ 

ims.  aq.  50%  pyridine  dissolve  71.6  gms.  iodoeosin  at  20-^5*. 

OBM  CHIf  lODOL  C4I4NH   (Tetraiodopyrrol). 
Solubility  in  Several  Solvents. 

(U.  S.  p.  Vni;  Vulpius,  1893) 

Gms.  per  100  Gnu.  SolvenL 


(I>ehii«  19x7.) 


f. 

2S 
25 

b.  pt. 

25 

25 
20-25 

20-25 

46 

IrCU. 


CH»I. 
0.0106 

2.14(1.43  gms.  (V.)) 
(10  gms.  (V.)) 
(i6.6gms.  (V.)) 


19.2 


173 
22 

5 


I 

4 

2 


(Ddm,  1917  •) 


(Klose,  1907-) 


C«l4NH. 
0.0204 
II. I 

66!6 
0.95 


ter 

}hd 

^ol 

cr 

dfofonn 

idine 

50%  pyridine 

olin  (30%  HjO) 

M  CHLORIDE 

I  gm.  iridium  as  chloride  b  dissolved  in  100  cc.  of  10%  HCl  and  shaken 
Tth  100  cc.  of  ether,  0.02  per  cent  of  the  metal  enters  the  ethereal  layer. 
>%  HCl  is  used  5%  of  the  metal  enters  the  ether.  When  dissolved  in  i  % 
a  water  approximately  0.0 1  per  cent  of  the  metal  enters  the  ethereal  layer. 

(Myliitt,  191 1.) 

M  Ammonium  CHLORIDE  IrCl4.2NH4Cl. 

Solubility  in  Water. 

(Rimboch  and  Korten,  1907) 


GflM.  IiCU-aNHiCl  per  xoo  Gms. 

Gms.  IrCU.aNHiCI  per  xoo  Gms. 

Water.            Sat.  Sol. 

Water.            Sat.  Sol. 

4.4          0.699          0.694 

52.2            1.608           1.583 

(6.8        0.905        0.899 

61.2           2.130           2.068 

19.4        1.226        1. 124 

69.3           2.824           2.746 

UM   DOUBLE   SALTS. 

Solubility  in  Water. 

(Palmaer  —  Ber.  23,  3817;  24*  ao9o,  'yx.) 
Doable  Sah.  Formula. 

^CDtamiDe  Bromide  Ir(NH,)5Br, 

Bromonitratc  Ir(NH5.Br(NO0i 

Tri  Chloride  Ir(NHJ.Cl, 

Chloro  Bromide  IrCNHJ.ClBr, 

Chloro  Iodide  IrCNHJ.CU, 

Chloro  Nitrate  Ir(NHJ,Cl(NO0, 

Chloro  Sulphate  Ir(NH3)5ClS04.2H,0 

Nitrate  IrCNHJ^CNO,), 

Aquo  Pcntamine  Bromide  IrCNHJ.COHJBr, 

Chloride  Ir(NH3),(OH2)Cl, 

Nitrate  Ir(NH  J.COH,)  (NO^t 


u 


M 


II 


U 


l( 


IC 


t\ 

Gms.  per  100 

Gms.  H^O. 

"•5 

0.284 

18 

5.58 

15.1 

6.53 

15 

0.47 

15 

0-95 

154 

1.94 

15.0 

0.74 

16 

0.28 

ord.  temp. 

25.0 

ord.  temp. 

74.7 

17 

10. 0 

«  BEOMIDK   (Ferrous)   FeBr2.6H,0. 

Solubility  in  Water. 

(Ecard  —  Ano.  chim.  phys.  [7]  a,  537.  '94) 

^  o  Gms.  FeBrt  ^  o 

*   •         per  100  Gms.  Sol.        *    * 

47  o  30  55  o  60 

50  5  40  56  2  80 

S3-5  100 


o 


Gms.FeB 
per  100  Gms. 


.SoL 


Gms.  FeBr^ 
per  looGms.lSoL 

59  o 
61.5 
64.0 
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mON  GARBONATI  (Ferrous)  FeCQi. 
Solubility  op  Ferrous  CARBONAts  in  Aqubous  Salt  Sot 

WITH  AND  without  THE  PRESENCE  OP  CaRBON   DiC 

(Ehkrt  ftnd  Hempel,  19x3.) 

(Each  mixture  was  1000  cc.  in  volume  and  was  rotated  constai 
Temp.,  probBibly  5~®°-) 


m       ^     m                                     — ■        ■— 

Solubility  in 

Presence 

S(x.vBiLm 

OP  COi  (3  atmotpfaacs  preutire). 

/ • V 

Gmfl.  Salt  Dtf        Gms.  FeCOi  per 

OF 

Aqoeotts  Solation  of: 

Cms.  Salt  pa 
loooGmt.  W 

xooo  Gms.  £W). 

xooo  cc  Solvent. 

Water  alone 

0 

6. 191 

•       •       • 

NaCl 

•  •  • 

•    •    • 

3S^-^ 

MgClt.6H«0 

86.9 

5.840 

... 

700 

4SSS 

.  •  • 

1150 

4-459 

... 

1437  s 

4  693 

... 

172s 

5-398 

« • . 

2300 

9.052 

2300 

Na«S04.ioHiO 

137 -7 

7-943 

137-7 

u 

Sat.  at  14* 

9-578 

Sat.  at  14 

MgS0«.7H,0 

105.3 

6.342 

ioS-3 

« 

Sat.  at  14*" 

7-392 

Sat.  at  i^ 

IRON  BiCARBONATI  (Ferrous)  Fe(HCO,),. 

Solubility  of  Ferrous  Bicarbonate  in  Carbonated  \^ 

(Smith.  H.  J.,  19x8.) 

Pure  white  ferrous  carbonate  was  prepared  by  heating  to 
days  in  a  steel  bottle,  an  aqueous  solution  of  ferrous  sulfate,  so 
and  carbon  dioxide  (introduced  at  400  lbs.  pressure).  The  ci 
was  similar  to  the  mineral  siderite  and  was  probably  isomorpl 
Fifty  to  one  hundred  ^m  portions  were  plac^  in  a  two- liter  st 
on  tne  inside  with  a  mixture  of  beeswax  and  Venice  turpentine, 
and  COs  introduced  through  a  needle  valve  from  a  cylinder  of 
The  pressure  was  read  on  a  gauge.  The  bottle  was  rotated  at  c 
ture  for  several  days  or  until  equilibrium  was  reached.  Th 
saturated  solution  for  analysis  was  withdrawn  through  a  brass 
the  valve  on  the  inside  of  the  bottle  and  packed  with  cotton  to  ac 
filtered  portion  was  received  in  a  tared  evacuated  fiask,  conta 
cone.  HtSOi.  The  COi  was  determined  by  absorption  and  the  iroi 
resolution,  reduction  and  titration  with  permanganate.  The  1 
the  decomposition  tension  of  Fe(HCO})t  is  greater  than  25  atmc 


Gm».  Mols.  per  Liter. 

HtCQi.  FeCHCQ,),. 

0.1868  0.00245 

0.1985  0.00256 

0.2168  0.00262 

0.2327  0.00274 

0.2960  0.00303 

0.31 16  0.00304 

0.3153  0.00318 


Gms.  per  Liter. 
H,CO».     FcCHCCW,. 


Gms.  Mob.  per  Liter. 


II 
12 

13 
14 
18 

19 
19 


58 
31 

45 
43 
35 
32 
55 


0.436 

0.455 
0.466 

0.487 

0-539 
0.541 
0.566 


HjCO,. 

0.3294 
0.3745 

0.4046 

0.4750 

0.6600 

0.7154 

0.7600 


Fc(HCOJ,. 

O.OO3II 

0.00315 

0.00332 

0.00348 

0.00402 

0.00418 

0.00434 


IRON   CHLORIDE   (Ferrous)   FeCU^HsO. 

100  gms.  sat.  sol.  in  water  contain  17.54  Z^^-  ^^ 
100  gms.  sat.  sol.  in  water  contain  18.59  S^^s*  ^^ 


39.82  gms 
42.8    gnu 
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ntOH  GBLOBIDI 


im  OHIiOlZDI  (Ferrous)  PeQf  4H,0.    Solubility  in  Watbb. 

(Etard^ 


••. 


Cm,W^ 


» 

39a 

>s 

400 

«5 

41  S 

3» 

43-3 

P 

43-6 

SO 

45  •» 

FeCI,.4E^O 

M 
<f 
it 
U 


Gms.  FeGf 
t*.     per  100  GvoM. 
Sohitka. 

60        47 -o 

80  50.0 

87       SI. a 

100       51.4 
X30       51 .8 


Solid 


FeCl,.4^0 

It 

FeC]r4H,0+FeCL 
FeCI, 

ii 
it 


SoiUBiLiTT  OF  Iron  Chloride 

(JUxMeboon  "~  2L  phjMk* 
,    MokF^     GnM-FeOtperioo 

ah. 


W>.       Sdhttko. 
Sold  Vham,  Fc«a«.iaBgO. 


(Ferric)  Fe,Clt  in  Watbb. 

Chem.  10^  477t  '93.) 

Mob.  FegCU  CBtt.FeaaperiQO 
t*.    periooMols.  G"** 

H«0.         jS^.       SoiudS. 
Solid  Pbaae,  FctCU^sH^  (coal* 


0 

30 

37 

30 

ao 

8 


2-75 
3.98 

4.13 
S-io 

5  93 

8-33 
11.20 

ia.83 
13-7 

SddPhate. 

*  "35 

^3'SS 
15.13 

IS  54 


33 
30 
«5 


4952 
53  60 

74-39 
91.85 
106.8 
150.0 
201.7 
231. 1 
246.7 

Fc«CU.7HiO. 
204.4 

344  O 

373.4 
380.0 


Sold  lUm,  Fc«a«.sH«0. 

la  13.87    231 -S 
a?  14-85    367.5 


34-93 
43.66 

47.88 

51.64 

60.01 

66.85 

69.79 

71  15 

67.14 
70.93 

73-13 
73  69 

69.87 
73.78 


15.64  381.6 

17-50  315  a 

19-15  344-8 

20-32  3^5-9 

Solid  Phue.  Fe«CU.4HsO. 

50   19-9^  359-3 

ao.33  365.9 

30.70  373.8 

"53  387 -7 

25  o  450.3 

37.9  503.4 

39.3  535.9 

Solid  Phue.  FeiCU. 

66      39.3  535 

75      38.93  511 

80      39.30  535 


35 
50 

55 
55 


55 
60 

69 
73 

70 
66 


9 

4 
9 


100      39.75    535-8 


73 
75 
77 
78 

78 
78 
78 

79 
81 

83 
84 

84 

83 
84 
84 


79 
91 

54 

23 

54 
86 

50 
8x 

4X 
03 


03 
66 

03 

36 


^umiLiTT  OF   Ferric  Chloride  in  Aqueous  Solutions  of 
Ammonium  Chloride  at  25^,  35^,  and  45^ 

(Mohr  —  Z.  phyak.  Chem.  37*  i97t  '98O 

Results  at  35^    Results  at  45^. 


J5JJ!4.1U>. 
PcCW. 

xo.9iB 

10.74 

9.03 

7-73 
6.77 

6.70 

6.07 

S  23 

3  97 
3.05 

0.0 


0 

'     ^-57 
a.48 

Sa8 

9$9 

9«3 

9.6$ 

993 
10.31 

/J.JO 


Mob.  per 
100  Mob.  H^O. 

NH<a. 


O 

1. 41 

3-08 

6.98 

10.76 

11.60 

13.38 

"•57 
11.89 

13-23 
14-79 


FeCla. 
13-36 

13-05 
9.38 

7.64 

6.70 

6.53 

6.08 

398 
338 
1.38 
0.0 


Mob.  per 
100  Mob.  H«0. 

KEI«a.       FeCv 

o      33-4 

•  •    •    • 

08        9.58 


13 

13 
13 

13 

»3 
x6 


09 
54 
91 

49 
46 


6.31 
6.38 

5-49 
4  84 

4-99 


SoBd  Phase 
inEachCaae. 

FeiCU.iaHsO(5iI|Oat  4S*) 
Hydrate -fDoabb  Sab 
DoabbSab 


Doabb  Sab  +  Mind  Cyiteb 
MindOyttab 


38       0.0        NB^ 
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Solubility  op 

Ferric  Chloride  in  Aqueous  Solxttions 

Ammonium  Chloride  at  m^. 

(Rooceboom- 

-Z.  ph]raik.  Ch. 

10^  Z48.  '9SO 

lffab.per  too 

Mols.HtO. 
FeClt.   ^ 

Grams  per  xoo  Gms.HsO. 

SrM 

NH«a. 

Na«a. 

Fea»: 

Phaae. 

0.0 

9  30 

0.0 

83.88 

Fe^Ck-iaB^ 

1.09 

957 

3  24 

86.32 

M 

1.36 

9  93 

4  03 

91.61 

Fe^Ot-xaHsO  +  Doable  Sdt 

2.00 

9.27 

S-92 

83.64 

Doable  Sah 

2.79 

8.71 

8.31 

78.77 

M 

4  OS 

8.09 

12.08 

73.20 

M 

6.41 

7.18 

19.12 

64.83 

M 

10. 78 

6.21 

32.04 

56.00 

« 

7.82 

6-75 

23.21 

60.83 

7.62 

S-94 

22.63 

53-47 

5^       - 

7.70 

5  03 

22.90 

45  42 

4^         - 

7.81 

4  34 

^3-^3 

39  13 

3-8         • 

8.52 

2.82 

25-33 

25 -43 

-                   -              IJ64       — 

10.9s 

0.68 

32  55 

6.15 

041       - 

11.88 

0.0 

35  30 

0.0 

NH«a 

Solubility  op  Ferric  Chloride  in  Aqueous  Hydrochloric  A- 

Solutions  at  Different  Temperatures. 

(Roazeboom  and  Schrdoemaker  —  Z.  physik.  Gfaem.  is»  635,  '94.) 


Mols.  per  too  Mols. 


S; 


[1O. 


Cms.  per  100  Cms. 

h,o. 


HQ. 

O 
7.52 

13- 37 
16.80 

18.45 
20.40 

20. 10 

19- 95 
19.00 

18.05 

18.05 

19-50 
24.12 

26.00 

26.00 

34.60 

37-27 
34.60 

0.0 

2-33 
0.0 

0.0 

2.33 

7.50 
0.0 


FeCU.  HCl. 
Results  at  o^. 

8.25        O 

6.51  15.22 

6.33  27.06 

8.70  33-99 

10-23  37-34 

15.40  41.28 

16.00  40.67 

17.70  40.37 

22.75  38.45 

23-41  36.53 

23.40  36.53 

25.93  39-55 

30.04  48.81 

32.16  52.60 

32.16  52.60 

38.11  70.01 

36.60  75.41 

38.11  70.01 

Results  at  as**. 

10.90  0.0 

23.72  4.715 

24.5  0.0 

23.5  0.0 

23.72  4.715 

29.75  15-18 

31.50  0.0 


FeCl«. 

74.30^ 
58.62 

5701 

78.34 
92. 10 

138-7 
144-1 
159.4 
204.8 

210.8 
210.8 

233- 5 
270.5 

289.6 

289.6 

343-2 


Solid 
Pbaae. 


Mols.  per  too  Mols.   Cms.  per  too  Cms. 

h^.  h,o. 

So! 


FeOi. 


0.0 

7-5 

19-5 

19-5 
20.6 


FeCls.  HCl. 
Results  at  35^  (coo.). 

29.00  0.0  261.11   ^^^ 

29.75  15.18  267.9  lF«*3 

35- 25  39.46  317. 4J 

35- 25  3946  3x7.41 

,Fe,CU      20.6        35.34  41.68  318.3    p^ 

laHaO^i^^     41.58  63.42  374.4 

3300     4300  66.77  387.3 

34.65     44.80  70.11  403.4' 


40.41     40.25 
39.03     41.38 

JFcjOa      35.74     4524 


•sHjO      O 
13. 4 

343-2  J  +4H,0  2^ 


81.77  362.4' 

78.98  372.7 

72.33  407.4- 

Results  at  40". 


F«a^ 


98.15 
213.6 

220.7 

211. 6 

213-4 
267.9 

283.6 


42.01 


32.4 
37.45 

37.45 
50.80 

58.0 

50.8 

48.64 


0.0 
27.11 
27.11 

54.64 

0.0 

54.64 

85.00 


Fe^ 


291.7, 

337.3 
337.3  JFc*^ 

4575)       ' 

522. 31 
457.51-  ^^ 
438. 


Ip.   n       42.50     47- 52     86.72     428.0)  Fe«a 
K?,%  42.01     48.64     85.00     438.0J   +^ 

Results  for  other  temperatu 
^ejCU        are  also  given   in   the  origi 
.7HjO     paper. 
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»  p6i  the  System  Ferric  Oxide,  Hydrochloric  Acid,  Water  at  25**. 

(QuQciaD  «od  Rohininn,  1907.) 

9B  of  ferric  hydrozide  was  added  to  aq.  ferric  chloride  solutions  and  agi- 
r  3  months.) 

TiooGins.  ,  Cms.  Der  100  Cms. 

tSoi_^  SaBdPh»e.  s^L&L  ^^'^^'  Solid 

HoT  T5a!         HcP 


59 
60 

54 
58 
54 
59 
55 
55 
51 
46 

33 


88  FeCWHa..H/)  1 .485  21 .84  29.33  {  F^i&^^ 

23          **  1.349  16.82  22.55    FeA^aja^ 

71  -  +Fea,  1. 321  15.83  21.10 
20  FeCI|+FeCW.2H/)  1. 284  I4.62  19-53 
12  FeOfsHyO  1. 242  12. 59  16.61 
28       -  1.220  11.76  15.28 

71      -  I  195  1056  13  76 

47       "        +FeCVa*H/)  1.158  8.60  II.  24 

II  FeCV5iH/)+  «*  I. IIS  6-47           8.39 

72  "  +Fea^6H^  1.070  4.04  5.36 
40            FeOt^H^  1.047  2.85           3.66 


u 
u 

M 
M 


for  the  systems  FeCli  +  MgCli  +  KCl  +  HiO  at  22.8'*  and  for  FeCli  + 
^aCn  are  given  by  Boeke,  191 1. 

na.  aba.  acetone  dissolve  62.9  gms.  FeCU  at  iS**.  (Naunumn.  1904.) 

Ds.  anhydrous  lanolin  (m.  pt.  about  46**)  dissolve  4.17  gms.  FeCU  at  45**. 

(Kloae,  1907.) 

iBunoN  cm  Ferric  Chloride  between  Water  and  Ether  at  i8°. 

(Mylluft,  19x1.) 

ram  portions  of  iron  as  chloride  were  dissolved  in  100  cc.  of  aq.  HCl  of 
:  concentrations  and  shaken  with  100  cc.  of  ether  in  each  case.  The  per- 
of  iron  in  the  ethereal  layer  was  determined  after  separation  of  the  two 

xnt  conc.  of  Aq.  HCl  i        5        10      15      20 

xnt  of  Iron  Extracted  by  Ether  (o.oi)    o.  i      8      92      99 

o-point  curves  (solubility,  see  footnote,  p.  i)  for  mixtures  of  FeCU  +  PbCli 
Hi  +  ZnCls  are  given  by  Herrmann,  191 1,  and  for  mixtures  of  FeCU+TlCl 
pa,  1912. 


SoLUBiLrrY  OP  the  Salt  Pair  FeCli.NaCl  in  Water  at  21'. 

(Hinrichsen  and  Sachsel,  1904-05.) 


iXktA. 

Gms.  Dcr  1 
Solut 

[oo  Gms. 

G. 

MoU. 

ion. 

per  100 
FcCl,. 

Mob.  H,0. 
NaCl. 

Solid  Phase. 

NaO. 

FeCU. 

NaCl. 

36 

0 

36.10 

0 

II. 2 

NaCl 

3 

24.27 

9.10 

2.69 

2.8 

Mix  Crystals 

2.5 

25.40 

8.45 

2.81 

2.6 

2 

26.40 

5.25 

2.93 

2.54 

1-5 

38.15 

390 

423 

1.22 

I 

45.38 

2. 45 

5.03 

0.75 

o-S 

46.7s 

2. 11 

5.18 

0.65 

0 

83 -39 

0 

9-3 

0 

FeCU 

IRON  CHLOBIDI 
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Solubility  of  the  Salt  Pair  FeCk.KCl  in  Water  at 

(Hinrichaen  and  Sachtel,  1904-05.) 


So 


Gmft.  Uied. 

Gmfl.  per  100  Gins. 
Solution. 

Cms.  Mols.  per  100 
Mob.  H^ 

FeCU. 

KO. 

FeCW. 

KU. 

i-eCU- 

KCl. 

0 

35 

0 

34.97 

0 

8.45 

13 

28 

13-44 

24-45 

1-49 

S-90 

18 

21 

23.18 

16.54 

2 

•57 

3-99 

23 

18. s 

28.0s 

11.69 

3 

.11 

2.82 

28 

16 

3572 

11.68 

3 

.96 

2.82 

31 

lO-S 

36.62 

II.  19 

4 

06 

2.70 

36.2 

9 

37-35 

13-67 

4 

14 

3  30 

46. s 

6 

SI. 69 

7-54 

5 

73 

1.82 

^SS 

0 

83.89 

0 

9 

3 

0 

Mix 


FeCIi 


Solubility  of  thb  Salt  Pair  FeCU-CsCl  in  Water  at 

(H.andS.) 


Soli 


Cms.  Used. 

Gms.  per  100  Cms. 
Solutkm. 

Gms.  Mob.  per  xoo 
Mob..H,0. 

FeCU. 

UCI.' 

'FeCU. 

acL 

FeCU. 

c»a. 

0 

65 

0 

65 

0 

6.95 

0.6 

II. 6 

0.45 

55-18 

0.05 

5-9 

1.4 

10.2 

2.1 

52.38 

0.23 

5.6 

2.2 

8.8 

S-24 

51-44 

0.57 

5-5 

2 

7.4 

7-8 

47.70 

0.86 

5-1 

3-8 

6 

8.93 

41.15 

0.99 

4-4 

4.6 

4.6 

15-34 

25-25 

1.70 

2.7 

5-4 

2.8 

21.65 

14.96 

2.40 

1.6 

6.2 

1.4 

27.96 

8.42 

3- 10 

0.9 

35 

0.2 

48.71 

0.94 

5  40 

0.1 

35 

0 

83.89 

0 

9-3 

0 

FeCU, 


FeCU 


IRON  FORMATI  (Ferric)  Fe,(OH),(HCOO)7.4HsO. 

Solubility  in  Water  and  in  Absolute  Alcohol. 

(Hampshire  and  Pratt,  19x3.) 

Solubility  in  i 
f.         P( 

19 

22 
23 

(The  sat.  solutioas  ai 


Solubility  in  Water. 

Gms.  Salt 

f .  1 

per  xoo  Gms.                   Solid  Phase. 

H,0. 

15 

5.08    Fe,(0H),(HC00)74Hf0 

20 

ss^                u 

25 

6.10 

30 

6.78              ;;           (. 

35 

7.52              "           ^ 
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I  HTDSOXmi  (Ferric)  Fe(OH).. 

LUBiuTT  OP  Fbrric  Hydroxidb  IN  Aq.  Oxalic  Acid  Solution  at  25^ 

(Cameron  and  RobinsKm,  1909.) 

be  iolutioiis  were  constantly  agitated  for  3  months.  The  solubility  is  directly 
nrdooal  to  the  concentration  of  the  oxalic  acid  and  no  definite  basic  ferric 
ate  is  formed. 


>^ 

Gm.  per  roo  ( 

^ms.  Sat.  SoL 

d»of       < 
Sat.  Sol.     ' 

1.040 
1.050 
1.064 

[jins.  per  100  G 

ms.  Sat.  Sol. 

StLSoL 

1.007 
1.015 
1.031 

FeA. 
0.48 

0.9s 
1.86 

CA. 
0.61 
I    23 

2.4s 

FeA. 

^'33 
2.98 

3.62 

CA. 

3 -85 

OTWTRATl  (Ferric)  Fe(N0,),.9HA 

{VDJBUUM  IN  THE  SYSTEM,  FeRRIC  OxIDE,  NiTRIC  AcID  AND  WaTER  AT  25^ 

(Cameron  and  Robinson,  1909.) 

SoIutioQs  of  ferric  nitrate  of  varying  concentrations  were  shaken  with  freshly 
Kipitated  ferric  hydroxide  at  const,  temp.,  25**,  for  4  months.  The  acid  branch 
^  curve  was  studied  in  a  similar  manner  by  starting  with  ferric  nitrate  and 
ins  concentrations  of  nitric  acid.  No  definite  basic  nitrates  of  iron  were 
Md. 


i 

fat 

7 
7 

5 
8 

5 


iS. 


100  Gms. 
SoL 


Solid  Phase. 


NA. 

2.21  FeA»NA»H/) 

5.61 

9 

12.31 


FiA. 
1.78 

3-99 

5-79 
7.22 

9.70  16.60 

12.48  22.70 

14.62  28.13 

15.40  29.52 

15.22  30.50  FeAjNAiSH/) 


dfg  of 
Sat.  SoL 


I 
I 

I 
I 
I 
I 
I 
I 
I 


Gna.  per  xoo  Gms. 
Sat.  SoL 

'  FeA-         NA- 


Solid  Phase. 


•452 

12 

14 

33- 

.434 

9 

95 

36. 

•417 

7 

25 

40. 

.404 

5 

02 

47- 

.428 

3 

55 

51- 

•450 

4 

51 

52 

.465 

4 

19 

55. 

.407 

3 

93 

47- 

.419 

3 

52 

49- 

u 


5    FeA.3NA.i8H,0 

3 
3 

5 
5 


2  FeA4NAi8Hy0* 
6 


TVs  sak  was  obtained  accidcntaHy  and  its  preparation  could  not  be  repeated. 


r  HITRATI  (Ferrous)  Fe(NOs)s.6HtO. 


Solubility 

IN  Water. 

(Funk. 

1900.) 

GlM. 

Fe(NO^ 
per  too 

SoL 

Mob. 

per  too 
Mob. 

Solid  Phase. 

f. 

Gms. 

Fe(NOs 

per  100 

Gms. 

Sol. 

Mob. 

Fe(N0,), 
per  xoo 

H*0 

35.66 

5.54 

Fe(NQi>i.9HyO 

-9 

39-68 

6.57 

s  36.10 

36.56 

5.64 
5.76 

14 
M 

0 
18 

41.53 
45.14 

7.10 
8.23 

5  37.17 

5.91 

M 

24 
60.5 

46.51 
62.50 

8.70 
16.67 

Solid 


Ft(tfOdtJ6Bfi 


mty  of  solution  saturated  at  18*  «-  1.497. 
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IRON  OXALATE  (Ferrous)  FeCi04.2HA 
Solubility  in  Water  at  25®  Determined  by  the  Conductivity  Mi 

(SchJUer,  1905.) 

The  sat.  solution  contains  5.38.ior-«  gm.  mols.  C1O4  per  liter. 

mON  OLBATE. 

100  gms.  glycerol  [d  «  1.114)  dissolve  0.71  gm.  iron  oleate.  (Ai 

ntON   OXIDES,    HYDROXIDE  and   SULPHIDE. 

Solubility  in  Aqueous  Sugar  Solutio: 

(SccUe  — Z.  Ver  Zuckerind.  50^  340.  '00.) 


k^^       Fe,(OH)i,  at: 

Liter  of  S 
Fe,0, 

iigar  be 
at: 

ilutiaiisl^ 

iasolves  Muligranis 
Fei04  at: 

of: 

X7^. 

M 

^w»t.     17^0^      ^jjo,       y^; 

17.S". 

45*- 

'  nf- 

4i*.         75^. 

10      3.4    3  4    6.1 

1.4 

2.0 

10.3 

10.3      12.4 

3-8 

< 

30      2.3     2.7    3.8 

1.4 

•    •    • 

12.4 

103      12.4 

71 

i 

50      2.3     1.9    3.4 

0.8 

I.I 

us 

10.3     I4S 

9  9 

n 

4 

IRON   PHOSPHATE   Pe,(PO«),. 

The  Action  of  Water  and  of  Aqueous  Salt  Solutio] 

Ferric  Phosphate. 

(Lach<m-icz  —  Mooatsh.  Qiem.  13*  357,  '9a;  Cameron  and  Hurst  —  J.  Am.  Chem.  See.  3< 

The  experiments  show  that  the  ordinary  precipitation  met 
the  production  of  ferric  phosphate  give  products  which  do  not 
to  the  formula  FcjCPOJ,.  By  digestmg  such  samples  wit 
very  little  is  dissolved,  but  the  material  is  decomposed  to  a] 
depending  upon  the  relative  amounts  of  solid  and  solvent  use 
amotmt  of  PO4  dissolved  per  gram  of  FcjCPOJ,  varies  froi 
0.0026  gram  removed  by  5  cc.  HjO  to  0.0182  gram  removed  b] 
HjO  at  the  ordinary  temperature. 

Solubility  Ferric  Pyrophosphate  in  Aq.  Ammonia  at  o®.    (Pasc 

The  solutions  containing  an  excess  of  salt  were  agitated  violently  c 
hour  for  seven  hours  and  filtered  at  o**.    The  sat.  sol.  was  analyzed  for 
and  for  residue  obtained  by  evaporation. 

pcr"^  Gms.  Ji^^^^^]!^  SoUd  Phase.  pcrTcio  Gms.  j5«/j^'9?!iV         Solid 

<sat  «;oi        pcrioooras.  Oa*  o^      per  loo  Gms. 


oai.  oui. 

Sat.  Sol. 

OHL.  om. 

Sat.  Sol. 

0.884 

5.606 

Fe4(PA). 

5.92 

14.71       viacoosbL 

1-59 

9. 75 

it 

8.26 

13.89       chamoisa 

371 

14.85 

If 

10.55 

7.40 

4.72 

15.94 

(( 

15.96 

2.52 

5-93 

13.92 

viscous  black  deposit 

18.83 

0.445 

7.91 

14.61 

M 

Solubility  of  Ferric  Phosphate  in  Aq.  Phosphoric  Acid  Solutio> 

(Cameron  and  Bell,  1907.) 
Solid  ferric  phosphate  of  unknown  composition  was  constantly  agit 
aq.  phosphoric  acid  solutions  of  concentrations  up  to  5%  for  4  months, 
of  the  sat.  solutions  and  solid  phases  were  made. 

d^  of  Gms.  per  too  Gms.  Sat.  Sol.  Solid  Phase. 

Sat.  Sol.  Fe,0,.  PA- 

1 .  0074  o .  0105  o .  942  Solid  Solution 

I. 0162  0.0205  1.984                 " 

1.0244  0.0384  2.838                 " 

I. 0310  0.0611  3.770                  " 

1.0383  0.0849  4.706 


u 
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roiFATl  (Ferrous)  FeS04.7Hrf). 

SauBiuTT  OF  Ferrous  Sulfate  in  Water.    (Fmenckd.  1907^ 

GflH.  FeSOi  Gms. 

100  Solid  Phase.  t*.         FeSOiperioo  Sdid  PhaaSi 


Gms.  HA 

—0.172  1. 0156  Ice  45.18  44.32       FeSO|.7HyO 

-0.566         4.2852  "  50.21  48.60 

-1.063  8.7054  "  52  50.20 

-IS"      12.713  "  5403  52.07 

-I-77I        14-5"  "  56 . 56  tr. pt.54 . 58  "  +FeS0,4lV> 

-I.82E11ta.i7.53         Ice+FeS04.7H/)  60.OI  54.95  FeS04.4HiO 

0  15.65  FeS0,.7H,0  65  55-59  "      unsuble 

+10  20.51  "  70.04  56.08 

'5-25  23 .  86  "  64 . 8  tr.  pt.         ...       FeSO«.4HiO+FeSO|.H|0 

».I3  26.56  •*  68.02  52.31  FeS04.Hj0 

«502        29.60  "  77       '         45  90 

3003      32.93  "  80.41       43.58 

3507       36.87  "  85.02         40.46 

40.05        40.20  "  90-13  37-27  •• 

44  0f  nt.  sol.  «  1. 2 19]  (Greenish  and  Smith.  1903) 

SoujMUTT  OP  Ferrous  Sulfate  in  Aq.  Solutions  of  Lithium  Sulfate  at  30". 

AND  Vice  Versa.  (Schreinemaken,  1910.) 

Sat. SoL'!          .  ...  _.                        Gms. per xoo Gms.  Sat. Sol.  ^  i. j  nL 
>           Solid  Phase.                 «     _  n        * >         Sohd  Phase. 


M(V  I*S(V  FCSO4.  LiiSO*. 

H.87        o  FeS04-7HiO  15.39  16.80        LiiSOi.HiO 

H.4S        4  "  12.68  18.31                " 

n.iS        SS8  "  5.32  22.15 

1S.79  ".16  3-74  23.15 

16.51  15.81  "  o  25.1                  " 

16.11  16.50  "  +L12SO4.HJO 

CvnuBtiuM  in  the  System  Ferric~Oxide,  Sulfuric  Acid  and  Water  at  25*. 

(Cameron  and  Robinson,  1907.) 

,  (E&xsB  of  freshly  precipitated  ferric  hydroxide  was  added  to  ferric  sulfate  solu- 
tioQsof  varying  concentratioiis  and  the  mixtures  constantly  shaken  for  4  months.) 

i_.      (Sms-Dcr  looGms.  ....  Gms.  per  100  Gms.  _  ,. , 

Ct            sS,SoL  Solid  St.  Sol.  Sohd 

^    V  ^      *       o^  »  Phase.               <      ^ " — -- — »  Phase. 

FcA-            SOb.  FeA-  SO,. 

1 001  0.07  o.ii  Solid  Solution  20.48  26.18  Fe^.3S08.ioHjO 

'wi  0.62  0.94             "  19 -77  28.93              " 

^045  2.03  2.65             "  10.87  31.35  Fe203.4S08ioHjO 

'131  6.18  7.40             "  0.16  35.96               " 

'217  10.03  11.84             "  0.07  41.19               " 

^440  15.90  20.70             "  1.05  42.43               " 

Soldbility  of  Ferric  Sulfate  and  of  Ferrous  Sulfate  in  Aq. 
Solutions  of  Sulfuric  Acid  at  25**.    o^'irth,  1912-13) 

^ti  for  Ferric  Sulfate.  Results  for  Ferrous  Sulfate. 

Xan^]^^  .  Gms.  per  xoo  Gms.  Sat.        ._        ,.       ,  Gms.  per  loo  Gms.  Sat. 

-SaSl^  ^  ""SSlA^ld"'  ^''  SoUd  Phase. 

FeA    -   Fe,(SOJv  ««i  ^u^ia.        ^^^      _        ^^^^ 

^25     Q.gg      25.02  2.25  10  19  03  FeS04.7HjO 

^•^S    5.82      14.58  10.2        5.414  10.30  " 

^9.84     0.02       COS  12.46      3.816        7.26  FeS04.HiO 

15.15   2. II    4.015 


19.84   0.08    0.1522 


XBOH  SULFATE 
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Equilibrium  in  the  System  Ferric  Oxide-Sulfur  Trioxide- Water  a 

(Wirth  and  Bakke.  19x4) 
(The  mixtures  were  shaken  for  3-4  weeks.) 


Giii».Mr 

100  Cms. 

Gnu.  per  xoo  Gms. 

Sol. 

SoUrfPhue. 

Sat.! 

iol. 

soiidnt 

FeA. 

S(V 

Ftfi- 

s<v 

•  •  • 

71    23 

Botdet. 

14.49 

31-45 

mfltabk 

0.24 

56.84 

(« 

»S-7i 

31-88 

« 

353 

«    1 

prob.  Fei(SQJa.HtSO«.9HyO 

20.21 

31-30 

M 

+Feft(S04}»3|S(V3HyO 

9-39 

31-54 

Fei(SQJ,3tS(UE 

6.6s 

32.15 

F^S04}»JI|SQ«^H«0 

Fc^a 

9-39 

31 -54 

"  +Fe(S04)^H,S04.3H,0 

11.06 

29-43 

Fe»(S0J>9H 

12  03 

3151 

Fe(S04)a.H«SO«^HiO 

13-88 

28.33 

«* 

13  27 

3184 

M 

15-23 

27.92 

M 

13 -68 

31-78 

iinfftftHft 

16.07 

27.98 

M 

Results  are  also  given  for  the  two  forms  of  yellow  ferric  sulfate  (a  copiapi 
fi  copiapite)  also  for  ferric  hydroxide  and  sulfate  solutions. 

It  was  found  that  a  saturated  solution  of  Fet(S04)i.HsS04.8H|0  in  aba.  s 
at  25*^  contained  8  gms.  FeiOs  +  17.18  gms.  S0|  (Ratio,  i :  4.235)  per  100  gi 
sol. 

The  yellow  ferric  sulfate  Fei(S04)s.9H|0  is  less  soluble  in  alcohol.  I 
weeks  shaking  at  25**,  100  gms.  of  the  sat.  solution  in  al>s.  alcohol  contains 
^ms.  FeiOs  and  6.779  8^^.  SOs  (Ratio,  i :  3.006).  Thus  the  alcoholic  ac 
just  as  the  aqueous,  is  considerably  more  acid  than  the  solid  phase  with  n 
IS  in  equilibrium. 

100  grams  sat.  solution  in  glycol  contain  6  gms.  FeSOi  at  ordinary  tempe 

100  gms.  anhydrous  hydrazine  dissolve  i  gm.  ferrous  sulfate  at  room 
with  decomposition.  (Webh  and  BiodeiM 


Solubility  of  Mixtures  op  Ferrous  Sulphate  FeSO^yKji 
Sodium  Sulphate  Na,S04.ioH,0  in  Water. 

(Koppel — Z.  phyaik.  Chem.  52*  405.  '05.) 


f. 


21.8 

24.92 

35 
40 
18.8 

23 
27 

31 

35 
40 
18.8 

23 
28 

31 

35 
40 


Cms.  per  xoo  Gms. 
Solution. 

FeS04.      NasS04. 


14 

17 
16 

16 

16 

16 

18 

19 
20 

22 

23 
26 

18 
13 

7 
4 
4 

4 


54 
76 

57 
21 

35 

37 

13 

58 

97 

91 

85 

32 

23 

83 
66 

58 
04 
10 


4-93 
11.32 

15  32 

15  13 
14.98 

15-42 
13 -8 

"5 

II-3 
9.71 

9.26 

7  85 
14.83 

18.04 
24.41 
29.50 

30 -49 
30.60 


Gms.  per  100  Gms. 
HaO. 

'FeS04.      NasSOt. 
18.06        6. II 


25  05 

24 -34 
23.62 

23  91 

24.01 

26.63 
28.82 

30 -95 
33-99 
35-66 

39  98 
27.23 

20.31 

11.28 

6.95 
6.16 

6.27 


15 -97 
22.51 

22.04 

21.83 

22.62 

20.28 

18.4 

16.64 

14.41 

13-85 
11.92 
22.16 
26.48 

35-94 

44-75 
46.58 

46.99 


Solid 


FeS04.7HaO  +  NaaSOd  jq^ 


FeNaa(SOJt.4HcO 


FeNaa(S0«)s^H,0  +  FeSQf 


FeNaj(SQ0>.4HaO  +  N^^SQ 


M 


FeNatSa^HaO  +  Na^BCW 


f. 

Gms.  KtFc(SQi)t 
per  leo  Gms.  I^- 

35 

41 

40 

45 

55 

56 

65 

57-3 

70 

64.2 

345  IRON  SULFATE 

Pdtaasiuin  8ULFATI  (Ferrous)  FeSO4.K1SO4.6HtO. 
Solubility  in  Water.    (ToWct,  1855.) 

^  Gms.  KtFe(SOJj 

per  100  Gms.  HiO. 

o  19.6 

10  24.5 

14. S  29.1 

16  30.9 

25  36.5 

HOV  SULPIDI  (Ferrous)  FeS. 

One  titer  of  water,  saturated  at  18^  with  precipitated  ferrous  sulfide,  contains 
70iLio~*  mols.  FeS  «  0.00616  gm.,  determined  by  conductivity  method. 

(Weigd.  1906, 1907.) 

Additional  data  for  the  solubility  in  water  are  given  by  Bruner  and  Zawadzki. 

100  gms.  anhydrous  hydrazine  dissolve  9  gms.  FeS  at  room  temp,  with  decom- 

foitioo.  (Wdah  and  Brodenon,  i9xs.) 

FvioQ  diagrams  for  mixtures  of  FeS  +  PbS  and  for  FeS  +  ZnS  are  given  by 
Iiiedridi,  1907,  1908. 

■Qi  SULPOHATU. 

SoLuuLmr  of  Iron  Phbnanthrenb  Sulfonates  in  Water  at  2o^ 

(Swidquirt.  191a.)  c^  Anhvdfou.  Sdt 

^"^  per  100  Gms.  H|0. 

boD  2-Pheiianthrene  Monosulfonate   sHsO  0.044 

*•    3-  "  "  SHiO  0.20 

"   10-  "  "  6H,0  0.16 

Mr  TmOCTAHATl  (Ferric)  Fe(CNS)>.3HsO. 

DiSTlIBUnON  between  Water  and  Ether.      (Hantzach  and  Va«t.  Z90X.) 

Results  at  25^  Results  at  Several  Temperatures. 

^Mflk  Fe(CNS)t  per  Liter. 

toiifcr 
0.0202  0.0108  1.87  O 

O.OII9  0.0034  3.51  10 

0.0066        0.00093        7-^        20 

0.003s  0.00025         13.95  30 

35  , 

Kttolts  for  the  efiect  of  HNOi  upon  the  distribution  at  25®  are  also  given. 

RACCWIC  ACID  CH,<:(C(X)H)CH,C(X)H. 

.Data  for  the  distribution  of  itaconic  acid  between  water  and  ether  at  25°  are 
f^  by  Chandler,  1908. 

itt>gnis.  H/)  dissolve  8.71  gms.  keratin  at  20-25^  (Dehn.  1917.) 

{oopns.  ac|.  50%  pyridine  dissolve  16  gms.  keratin  at  20-25*.  ** 

■Tridine  mixes  with  keratin  in  all  proportions  at  20-25^.  ** 

Solubility  in  Water,    (von  Antropoff,  1909-ia) 
^l^^ts  in  terms  of  coefficient  of  absorption  as  defined  bv  Bunsen,  see  p.  227,  and 
•"■tti  by  Kuenen  in  respect  to  substituting  mass  for  volume  of  water  involved.) 

t*.  Aba.  Coe£.  (First  Series).       Abs.  0>ef.  (Second  Series). 

o  0.1249  0.1166 

10  0.0965  0.0877 

20  0.0788  0.0670 

30  0.0762  0.0597 

40  0.0740  0.0561 

50  0.0823  0.0610 

ThcQiMe  of  the  differences  between  the  first  and  second  series  of  results  was 
■*  ^Kmained  by  the  author. 


e 

" \  - 

U).  Ether  Layer  (O-  ' 


Gm.  Mob.  Fe4 

[CNS)sperUter. 

«; 

H,0  Uycr  {c). 

Ether  Layer  (O- 

P 

0.0089 

0.0167 

0532 

0.0127 

0.0128 

0-99S 

0.0165 

0.0091 

1. 814 

0.0196 

0.0059 

3-303 

0.0207 

0.0048 

4.32 

LACTIC  ACm 
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LACTIC  ACm  (0  CHiCHOHCOOH. 

Distribution  Bbiween  Water  and  Ether. 

(Pinnow,  1915) 

Results  at  ay.s". 

V                         Gm.  Mols.  Add  per  liter: 
=  .  , ^ , 

'  UiO  Layer  («).    Ether  Layer  (e). 


Results  at  I5^ 


Gm.  Mds.  Add  per  Liter: 

0 * ^ 

H|0  Layer  ( v) .     Ether  Layer  (r ) . 


1.98 

I -351 
0.297 

0.1448 

0.0548 


0.215 

0.133 
0.0246 

O.OI18 

0.0046 


9.19 
10.15 
12.08 
12.27 

11.88 


I -354 
0.3203 

o . 1855 


0.130 

0.0278 

0.0156 


F.-pt.  data  for  mixtures  of  trichlorolactic  acid  and  dimethylpyrone  are 
Kendall,  19 14. 

LACTOSE  (see  sugars,  pages  695-7). 

LANTHANUM  BROMATl  La(BrO,)s.9HsO. 

100  gms.  HtO  dissolve  28.5  gms.  lanthanum  bromate  at  15^  1 

LANTHANX7M  CITRATE  2(LaC,H507).7HiO. 

100  gms.  aq.  citric  solution  containing  10  gms.  citric  add  per  100  cc. 
0.8  gm.  LaCCtHftO?)  at  20^  (Hofan 

LANTHANUM  CobaltiCYANIDE  La,(CoC«N6)t.9HsO. 

100  gms.  aq.  10%  HCl  {du  »  1.05)  dissolve  10.41  gms.  salt  at  25^ 

(James  and  WO 

LANTHANUM  GLYCOLATE  La(C,H,0,),. 

One  liter  H|0  dissolves  3.328  gms.  La (CaHtOs)} at  20^  Gantschand Gmakni 

LANTHANUM  lODATE  La(IO.).. 

Solubility  in  Water  and  in  Aq.  Salt  Solutions  at  25'. 

(Hark  inn  and  Pearce,  1916.) 

1000  gms.  HiO  dissolve  0.6842  gm.  La(IOi)s  at  25®,  iy  sat.  sol.  »  o.gc 


Cone,  of 

Gms. 

d»m  of 

Cone,  of 

Gms. 

Salt. 

Salt,  MilU- 

Li(IO,)a 

Salt. 

Salt,  MiUi- 

Li(IO^, 

Norznal. 

per  Liter. 

Sat.  Sol. 

Normal. 

per  Liter. 

La(NOi) 

1       2 

0.5S9S 

0.99732 

NaNOi 

25 

0.86901 

5 

0.5288 

0.99807 

SO 

0.99040 

10 

0.5194 

0.99859 

100 

I. 1603 

SO 

0.5522 

I. 00212 

200 

1.38s 

100 

0.6214 

I. 00661 

400 

1.636 

200.52 

0.7431 

I. 01533 

800 

2.156 

KIOi 

0.0990 

0.6290 

1.00030 

1600 

2.859 

(( 

0.49S7 

0.5633 

1.00027 

3200 

3  030 

It 

0.9914 

0.4970 

1.00030 

La(NOi),.. 

[    26.34 

0.631 

ti 

1.9828 

0.3738 

I. 00031 

2NH4NO1 

NalOi 

0.0913 

0.63538 

1.00060 

52.68 

0.674 

(( 

0.4560 

0 .  56466 

1.00059 

105 . 36 

0.754 

ti 

0.9130 

0.50835 

1.00065 

158.04 

0.816 

ti 

1.8260 

0.39938 

1.00065 

196.83 

0.867 

ti 

3  6530 

0.19736 

1.00069 

393  67 

I  063 

tt 

4.5326 

0.13393 

1.00083 

787.3s 

I  364 

tt 

6.7989 

0.09733 

I. 00130 

IS74.70 

I  923 

According  to  Rimbach  and  Schubert  (1909),  one  liter  HjO  dissolves  i. 
Li(10s)s  at  25**,  determined  chemically,  and  1.87 1  gms.  determined  electro 
solid  phase,  2La(I03)8.3HaO. 

LANTHANUM  MALONATE  La3(C,H30«)s.5H20. 

100  gms.  aq.  Am.  malonate  sol.  (10  gms.  per  100  cc.)  dissolve  0.2  gm. )  LaiC 

100 gms. aq.  malonic  acid  sol.  (20  gms.  per  loocc.)  dissolve 0.6  gm. )     at 

(Holinl 
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INUM  MOLYBDATl  La,(Mo04)t. 

tcr  HiO  dissolves  0.0179  gm-  Lai(Mo04)i  at  25®  and  0.0332  zm,  at  85®. 

(Hitchcock,  1895. 

iNUM  Ammonium  NITRATE  La(NO*)}.2NH4NOt. 

IS.  HiO  dissolve  181. 4  gms.  La(NOa)a.2NH4NOt  at  15^      (Holmberg,  1907.) 

INUM:  Double  NITRATES. 

,iTY  0¥  Lanthanum  Double  Nitrates  in  Conc.  HNOi(diJi  »  1.325) 

AT   16*.     a»ntsch.  X9X2.) 

„        .  Gms.  Hydnted  Salt 

SuL  Fonnula.  Dissolved  per 

^  Liter  Sat.  Sol. 

lum  Magnesiiun  Nitrate  [La(NO|)6]iMgt.24HsO  6t.8 

Nickel  "  "         Ni,  "  80.3 

Cobalt  "  "         Co,  "  10Q.2 

Zinc  "  "         Zn,  "  124. 1 

Manganese       "  "         Mn«  "  193.  i 

lNUM  nitrate  La(NO,)t. 

FY  OF  Lanthanum  Nitrate  in  Aqueous  Solutions  op  Lanthanum 

)XALATE  AT  25**  AND  ViCB  VeRSA.      Uaaaa  and  Whittemoie,  19x2.) 


»Gins.  Sat.  Sol. 

Gms.  per  xoo 

Gms.  Sat.  Sol. 

Solid  Phase. 

Solid  Phase. 

U(NOk),. 

La,(CK)i).. 

LaCNQ,),.  ' 

60.17 

U(NOk)i 

not  det. 

not  det. 

La,(C/)4),.sHiO 

59-91 

«« 

332 

42.27 

La,(COJ^8HdO 

59  03 

t« 

2.80 

38.50 

M 

59  03 

"  +La,(C/)4)^3H«0 

2.51 

35-57 

M 

58.22 

La,(C0i)^3H*0 

2.21 

31-53    ' 

M 

55  20 

«< 

2.01 

28.63 

M* 

52.74 

M 

1.46 

22.15 

M 

49.84 

W 

1. 18 

17.99 

M 

45.26 

U 

0.50 

9.89 

M 

not  det. 

lMC/>dpsW> 

0.28 

5.06 

M 

irUM  OXALATE  Lai(Ct04)}.9HtO. 

r  water  dissolves  0.00062  gm.  Lat(C204)i  at  25®,  determined  by  electroly- 
I.  (Rimbach  and  Schubert.  1909 ) 

L  aq.  10.2%  HNOj  (d  =  1.063)  dissolve  0.80  gm.  Las(C|04)s  at  I5^ 

(v.  Scheele,  1899.) 

I.  aq.  19.4%  HNOa  (d  =  1.116)  dissolve  2.69  gms.  Lat(C,04)}  at  15**. 

(v.  Scheele,  1899.) 

ility  of  Lanthanum  Oxalate  in  Aq.  Solutions  of  Sulfuric 

Acid  at  25".      (Hauser  and  Wirth,  1908;  Wirth.  1908;  Wirth,  1912.) 

B.per  100  Gms.  Normal-  Gms.  per  100  Gms. 

Sat.  Sol.  Solid  Phase.  ity  of  Sat.  Sol.  Solid  Phase. 

A  -  L»i<C,04>,.  HjSO*.  LaA  -  La,(CO«)i. 

)2o8    0.0346  Lai(Ct04)}.9HsO      2  0.4417    0.7344    Lai(Cj04)j.9H20 

)979    0.1629  "  3.09  0.680      1. 1306  " 

»3^3    0.3962  "  4  32  0.880      1.4630  " 

J19      0.5304  "  56  1.092       1. 8155  " 

ity  of  Lanthanum  Oxalate  in  Aq.  Solutions  of  Oxalic  Acid 

AT  25".      (Hauser  and  Wirth,  1908.) 
ifity  of  Aq.  Gms.  per  100  Gms.  Sat.  Sol.  goUd  Phase. 

ilicAdd.  La:0^  -        LaiCCOj,. 

[  unweighable  La4(C204)3.9H20 

>  0.00032  0.00053  " 

2  (sat.)         0.00045  0.00075  " 

are  also  given  for  the  solubility  in  mixtures  of  sulfuric  and  oxalic  acids. 

aq.  20%  triethylamineoxalate  dissolve  approx.  0.032  gm.  Lat(Ct04)s. 

(Grant  and  James,  191 7.) 


LANTHANUK  PHOSPHATE 
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LANTHANUK  Dimethyl  PH08PHATI  La,[(CHt)tP04]t.4H/). 
100  gms.  H|0  dissolve  103.7  Sins*  LasKCHOsPOik  at  25^  (Mocsu  and 

LANTHANUM  SULFATE  Lat(S04)i.9HiO. 

Solubility  in  Water.      (MoUunann  and  RoUg,  iSqS^ 

Gms.  La>(S04)j  per  100  Gms. 
Solution.        Water. 

2.91        3 
2.53        2.6 

1.86        1.9 

Solubility  of  Lanthanum  Sulfate  in  Aq.  Solutions  of  Ammoniui 
Sulfate,  Potassium  Sulfate  and  Sodium  Sulfate.    (Baire.  1910. 1911.) 

In  Aq.  (NH4)»S04  at  18*.    In  Aq.  KjSO*  at  16.5".       In  Aq.  NasSOi  at  i8*. 


r. 

o 

14 

30 


Gms.  Lat(S04)i  per  100  Gna. 
Solutioa.         Water. 


so 

1.47 

i-S 

75 

0.9s 

0.96 

100 

0.68 

0.69 

Gms.  per  100  Gms.  H«Q. 

(NH4),S04.     La,(S04),: 

4.01       0.393 


8.73 
18.24 

27.89 
36.11 

47-49 
53.82 

65.29 
73.78 


0.279 
0.253 
0.476* 
0.277* 

0.137 
0.067 

0.0117 

0.0033 


Solid 
Phase. 

1. 1. 2 

« 

ti 
It 
it 

2-S 

IS 

u 


Gms.  per  100  Gms.  H]0. 


IwtSO^. 

o 

0.247 

0.496 
0.846 
1.029 

1. 156 


La,(SO«),. 
2.198 
0.727 
0.269 
0.185 
0.054 
0.022 


Solid 
Phase. 

1.0.9 

1. 1. 2 

it 

ti 

i-S 


Gms.  per  xoo  Gms.  H^.    Sc 


Na«SO«.     La«(SOi)i. 


O 

0.395 
0.689 

0.774 

1. 136 
2.480 
3.802 
5.548 


2.130 

0.997 

0.353 
0.299 

0.129 

0.044 

0.019 

0.016 


I. 
I. 


*  *  unstable  equilibrium. 

1.0.0  =  Laf(S04)i.9H,0,    1.1.2  =  La,(S04)j.X,S04.2HiO    (where  X  -  (N 
K  or  Na).    2.5  =  2U,(S04)i.5(NH4)tS04,  1.5  =.U,(S04)..5^iS04. 

Solubility  of  Lanthanum  Sulfate  in  Aqueous  Solutions  of  Sclfui 

Acid  at  25®.     (Winh,  1912.) 


formality 
of  Aq. 

Gms.  per  100  Gms. 
Sat.  Sol. 

SoUd 
Phase. 

Normality 
of  Aq. 

H^4. 

Gms.  per  100  Gms. 
Sat.  Sol. 

SoG 
Pha! 

H,S0«. 

La,0,-La,(S04),. 

LaA  -  La,(S04),. 

Water 

1.43      2.483 

La,(S0J,.9H,0 

4.321 

I. II       1.927 

Lat(SOJ, 

0.505 

1.69      2.934 

u 

6.685 

0.531    0.9217 

M 

1. 10 

1.796   3. 118 

« 

9.68 

0.266    0.4617 

« 

2.16 

I. 818   3.156 

M 

12.60 

0.214    0.371 

« 

3.39 

1.42      2.465 

M 

15.15 

0.177    0.307 

m 

l^ata  for  the  solubility  of  lanthanum  sulfate  in  aq.  HsS04  in  presence  of 
oxalic  acid  at  25**  are  given  by  Wirth,  1908. 

LANTHANUM  SULFONATES. 

Solubility  of  Each  in  Water. 


Sulfonate. 


Lanthanum  Benzene  Sulfonate  La[C«HtS03U-9H,0 

"  m  Nitrobenzene  Sulfonate  La[C«H«NO,SOk]a.6HiO 

"  m  Chlorbenzene  Sulfonate  La[CeH4Cl.SO,U.9HsO 

"  m  Brombenzene         "  LalCeH^Br.SOiU^HiO 

"  (6)  Chloro (3)  Nitrobenzene (i)  }Sulfo-t  La(C.H,Cl(NO0SQ,U.8H,O  24 . 5 

"  (i)Bromo (4)  Nitrobenzene (2)  (  nate  /  La(C:,H,BrN0iSQiU.8H,0     5     (Katzftjami 
"  a  Naphthalene  Sulfonate  La(Cu>H7SO,U.6H^  5 . 2  (Holmbeis, 

"  1 . 5  Nitronaphthalene  Sulfonate        La[CioH«(NO|)SO|]a.6HiO     0.55  •« 

"1.6  "  "  "  .9IM) 


Gms. 

Anhvdrous 

Formula.  Sulfonate       Authorf 

per  xoo 

Gms.  HjO. 

63.1  (Holmbers, 

16  " 

13   I 

12.9  " 

u 


M 


1.7 


U 


it 


0.21 


.^Bd)      I.I 
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LANTHANUM  TABTRATI 


URBAHmC  TA&TRATI  U,(C«H/)e)t.9HiO. 

One  liter  H|0  dissolves  0.059  gm.  LasCCiOiOe)!  at  25''  (solid  phase  Laa(CJl40i)i. 
jH^).   Detemuned  by  electitHytic  method.  (Rimbidi  and  Sdmbert,  1909.) 

SoLunun  or  Lanthanum  Tartrate  in  Aq.  Tartaric  Acid  and  Ammoniuh 

Tartrate  Solutions  at  20**. 

(Hdmbexx,  1907.) 

In  Aq.  Tartaric  Acid.  In  Aq.  Ammonium  Tartrate. 


GM.TutoricAddper  Gms-LatCOOfO^tPer 

xoo  Gms.  Sat.  SoL 


ifloccSolvcBt. 
20 

40 


Gms.  Am.  Tartntte  per  Cms.  Lat(C|H|Oy[t  per 
xoo  oc.  Solvent.  xoo  Gms.  Si^.  Sol. 


0.6 
1.2 


10 
20 


0.2 
0.6 


UITHAHUM  TUNOSTATI  UtCWOOi. 

One  liter  H/)  dissolves  0.0117  gm.  Lat(W04)t  at  27*  and  0.0236  at  65*. 
. . ift.(Hitchoock,  x89s.) 

UBMC  ACm  CuH»COOH. 

SOLUBILITT  IN  AlCOHOLS. 
(Hmofeiew,  1894.) 


AkakoL 

Methyl  Alcohol 
E%lAlcdK>l 

II 

UADPb. 


f. 

o 

21 

o 

21 


Gms.  CnHaCOOH  oer 
xoo  Gms.  Sat.  Sol. 


14.8 

S8.6 
20.5 

S7-3 


Alcohol. 

Propyl  Alcohol 


(( 


Isobutyl  Alcohol 


A*    Gms.  CttHaCOOHper 
*  '       xoo  Gms.  Sat.  Sol. 


O 
21 

O 
21 


21. S 
52.6 

18.4 

49-7 


An  atenave  investigation  of  the  solubility  of  lead  in  the  water  passing  through 
«  pipes  is  described  by  Paul,  OhlmUller,  Heise  and  Auerbach,  i^.  The 
yMityis  increased  by  oxygen,  COs,  sulfates  and  perhaps  other  salts;  it  is  de- 
•"•"d  by  hydrocarbonates. 

S<3UJBmTY  OP  Lead  in  Liquid  Ammonia-Sodium  S(x.utions  at  — 33*. 


(Smith,  F.  H..  1917.) 


^- Atoms  Sodium 
per  Liter  of  liqnid 


0.078 
0.093 
0.094 
O.IIO 
0.12 


Gm.  Atoms  Pb 

Diasdved  per  Gm. 

Atom  Na. 

I -95 
2.20 

2.03 

2.24 

1.78 


Gm.  Atoms  Na 

per  Liter  of  Liquid 

Ammonia. 

0.14 

0-33 
0.34 


Gm.  Atoms  Pb 

Dissolved  per  Gm. 

Atom  Na. 

2.17 
2.12 
1.83 

1-73 


^*^AC1TAT1  Pb(CH,O0i.3Hrf). 
»«>gm8.  HiO  dissolve  55.04  gms.  Pb(CfH|Of)i  at  25*. 

^Q^BRIUM  IN  THE  SYSTEM  LeAD  OxIDE,   AcETIC  AcID,  WaTER  AT  25*. 

(Sakabe,  1914-) 


CJaduoo,  19x4.) 


SS^^TL^^'Wi.Sat.SoI. 


4.18 
3.80 
3.16 

^64 
3-34 

S.iS 

5.59 
6.51 


CHiCOOH. 
21.53 


16 

13 
5 

s 

7 
7 
7 
7 


Solid  Phase. 
Pb(CAQi)>^H|Q 


Gms.  per  too  Gms.  Sat.  Sol. 


Solid  Phase. 


78 
07 

49 
36 

30 
92 

72 
79 


+(C,HA)(HQ)Pb 
(CiHA)(HQ)Pb 


u 


PbO.  CH,COOH. 

7    TC  7    26    (CtHA)(H0)Pb+ 

/  .  1 5  /  .  -cu        (QH,cW^b.a(H0),Pb 

5.20  5.61    (q»HA)sPb.3(H0)|Pb 

3.78  4.17 

2.89  2.51  •• 

I. 45  1.03 

I  05  0-54  PM> 

1.07  0.48 

I  0.20  " 


Equilibrium  was  attained  quickly  in  the  acid  solutions  but  2-3  days  were  required 
b  cut  of  the  basic  salts.    Both  sat.  solutions  and  solid  phases  were  analyzed. 
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Equilibrium  in  the  System  Lead  Acetate,  Lead  Oxide,  Water  ai  vf* 


rfyOf 

Gms.  per  100 

Gtm.  Sat.  Sol. 

.  Solid 
Phase. 

iyOf      C 

Sat.  Sol.  ' 

iins.  per  100 

Gins.Sat.SbL 

SoTid 

Sat.  Sol. 

'   PbO. 

Pb(CH*0,),. 

PbO.    Pb((:,H/>0,. 

Phiae. 

1.326 

—  0.27* 

35.19 

1.3 

2.280 

24.74 

49.21   3.1 

:.3+i.H 

1-334 

?+O.IO 

35.60 

<< 

2.048 

23.59 

43.17 

1.24 

1.367 

1. 01 

37.14 

ti 

1. 951 

22.78 

40.78 

(C 

1.422 

3  38 

38.93 

tt 

1.657 

19.63 

31.40 

(C 

I  531 

6.01 

41.95 

It 

1.599 

18.73 

29.63 

tt 

1.658 

9.47 

44.71 

tc 

1.382 

14.62 

20.96 

€t 

»  •  • 

14.22 

47.88 

u 

1.348 

13.41 

19.6s 

tt 

1.852 

14.44 

47.92 

tt 

1.229 

10.66 

12.99 

M 

•  •  • 

15.89 

48.951, 

3+3-1 

.3  1. 157 

8.47 

8.64 

C( 

1.930 

15-90 

48.42 

3I-3 

1. 119 

7.87 

5.27 

<c 

1.942 

16.25 

48.85 

it 

1. 117 

7.79 

5.25 

<f 

1.956 

16.65 

49.04 

tt 

•  •  • 

7.17 

4.17 

Pb(OH 

2.024 

18.83 

48.71 

tt 

1. 100 

6.84 

4.31 

M 

2. 161 

22.23 

48.52 

tt 

I   095 

6.54 

4.2s 

M 

2.193 

22.94 

48.96 

tt 

1.08s 

5.91 

3  82 

U 

•  •  • 

23.28 

49.14 

tt 

1.07s 

5.29 

3.40 

It 

2.220 

23.53 

49.01 

tt 

•  •  • 

0.20 

O.II 

tt 

In  this  case  the  acidity  is  expressed  in  terms  of  PbO. 

i.3  =  Pb(C,H/),),.3HaO.  3.i.3=3Pb(CaH,0,),.Pb0.3HA  i.24  =  Pb(C,HA)r 
2Pb0.4H,0. 

The  above  results  show  the  solubility  of  lead  acetate  in  aqueous  solutions 
containing  increasing  amounts  of  lead  hydroxide.  The  mixtures  were  constantly 
agitated  for  periods  varying  from  2  to  7  davs.  Both  the  saturated  solutions  ana 
the  solid  phases  were  analyzed.  The  basic  lead  in  a  given  sample  was  determined 
by  measuring  the  volume  of  standard  acid  neutrali^d  by  it.  The  neutral  1^ 
acetate  was  determined  by  precipitation  of  the  lead  as  sulfate  or  as  oxalate. 

Solubility  of  Lead  Acetate  in  Aq.  Solutions  of  Potassium  Acbtatb  at  25*. 

(Fox,  1909.) 
Gms.  per  loo  Gms.  Sat.  Sol. 


CHaCOOK. 
O 

13    87 
15   40 


(CH,COO)sPb. 

35.9 

38.05 

36.90 


SoUd  Phase. 

(CH»COO)2Pb.3HiO 


tt 
it 


wt.% 

C,H»OH 

in 

Solvent. 

o 

10 

20 

30 
40 

50 
60 


tof 
t. 
Sol. 

I  343 
I 

I 

I 

I 
I 
I 


27s 
215 
157 
loS 
05s 
,002 


Wt.% 
CsHcOH 


dnot 
Sat. 
SoL 

0.95s 
0.907 

0.905 

0.855 
0.826 
0.806 
0.790 


Gms. 

(C,HA)tPb 

per  100  Gms. 

Sat.  SoL 


SoUd 


12.4 
9.4 

9 
4 
1.6 

0.6 
0.4 


(CaiaO,)a>b.3H,0 


ti 
« 


(CaiiQi)iPb 


Solubility  of  Lead  Acetate  in  Aqueous  Solutions  of  Ethyl  Alcohol  at  25^ 

(Seidell,  19  lo.) 
Gms. 

'^"^d^.      Solid  Pb-..  „ 

Sat.  Sol.  Sdvent. 

36.5  (CiHiQi)»Pb.3H,0    70 

32.3  "  80 

28.6  "  81 

25  "  85 

21.9  "  90 

18.7  "  95 
15.6                 "                 100 

100  gms.  95%  formic  acid  dissolve  0.99(?)  em.  Pb(CiH|Oi)f  at  19.8*.  (Aschan.  1913.) 
1 00  gms.  anhydrous  lanolin  (m.  pt.46**)  dissolve  1 .1  em.  Pb(C^  A)tat  45®.  (Kloae.  '070 
100  gms.  glycerol  dissolve  about  20  gms.  Pb(CiHiOj)t  at  15®.    (Ossendowski.  1907.) 

LEAD  ARSENATE  PbHAs04. 

Two  gm.  portions  of  amorphous  dilead  arsenate  were  agitated  at  32®  with  90  to 
180  cc.  portions  of  0.0338  normal  aqueous  ammonia  for  two  days.  The  saturated 
solutions  were  found  to  contain  only  traces  of  lead  but  amounts  of  AssO^  varying 
from  1 .956  to  1 .429  gms.  per  liter.  (McDonnell  and  Smith,  19164 


<t 


ft 
tt 
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LIAD  BINZOATI 


UlDBEHZOATI 


Pb(C7H*0.)^H,0. 

Solubility  in  Water. 

(PajetU.  z9o6.) 
f.  i8*. 

Cbi  Pb(C7H§Qs)s  per  loo  gms.  sat.  sol.      o.  149 
HAD  B0R4TB  Pb(BOi)s.HsO. 


40.6*. 
0.249 


49*. 
0.310 


100  oc  anhydrous  hydrazine  dissolve  about  2  gms.  Pb(BOs)s  at  room  temp. 

(Weuh  and  Brodenon,  19x5.) 

EMMD  BROMATB  Pb(BrO,),.H,0. 

100  gms.  water  dissolve  1.32  gms.  Pb(BrOs)s  at  19.94^ 

(Rammelsberg,  1841;  BOitger,  19013.) 

&SAO   BEOMIDK  PbBr,. 

Solubility  in  Water. 

(Lidity  —  J.  Am.  Chem.  Soc.  25,  474*  '03.) 


o 

'5 

«S 

35 

45 

55 

65 
80 

95 


of  SoliitioiH. 
H^ato<>. 


0043 


Gms.  PbBri  per  xoo 


MOUcram  Molt.  PbBm  per  io» 


I 
I 
I 
I 
I 
I 
I 
O 


0053 
0061 

0060 

0059 
0046 

0028 

0000 


9995 


cc.  Solutioa. 

Gma.HaO. 

0.4554 

04554 

0.7285 

07305 

09701 

0.9744 

1. 3124 

1.3220 

I    7259 

1-7457 

2 . 1024 

2.1376 

2.516 

2-574 

3  23s 

3  343 

4.1767 

4  3613 

4-550 

4-751 

cc.  Solutioa. 

1. 242 
1.987 
2.646 

3-577 

4.70s 

S-731 
6.859 

8.819 

11.386 

12.40 


Cms.  H^. 

1.242 
1.989 
2  655 

3-603 
4.760 

S  827 
7.016 

9-"3 
11.890 

12.94 


S01.UBILITY  OF  Lead  Bromide  in  Aqueous  Hydrobromic  Acid 

AT  10®. 

100   grams  H,0  containing  72.0  grams  HBr  dissolve  55.0  grama 
PbBr,  per  100  gms.  solvent,  and  solution  has  Sp.  Gr.  2.06. 

(Ditte  —  Compt.  rend  ga»  7x9,  "Si^ 

SoLUBiLrrY  OF  Lead  BROiiroE  in  PvRmiNE. 

(Heiae,  1912.) 


*                    Gma.  PbBfs  per 
lopGrna.  Pyridme 

SnlirlPhue. 

1 

f. 

Gms.  PbBrs  per 
zoo  Gms.  Pyridine 

Solid  Phase. 

1 

26 

1.02 

PbBrs.3CAN 

45 

0.661 

PbBr,.2r,H,N 

10 

0.89 

M 

64 

0.800 

(1 

5 

0.84 

M 

77 

0.969 

M 

0 

0.80 

M 

95 

^'33 

M 

13 

0.661 

M 

ICX> 

1.44 

M 

19  tr.  pt. 

•  •  • 

"  +PbBrMCH,N 

105 

1.56 

a 

26 

0.583 

I>bBr,.iCtH|N 

FBXBzntG-POiNT  Data  (Solubility,  see  footnote,  p.  i)  are  given  for  the 
Following  Mixtures  of  Lead  Bromide  and  Other  Compounds. 


«« 


•« 


Lead  Bromide  -4-  Lead  Chloride 
"        4-  Lead  Iodide 
"        4-  Lead  Fluoride 
"        +  Lead  Oxide 
"        4-  Mercuric  Bromide 
••       4*  Silver  Bromide 


(Miinliemcyer,  1906.) 

(Sandonnini,  191 1.) 
(Sandonnini.  1914.) 
(Sandonnini.  191 3.  19x4.) 
(Matthes,  1911.) 
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LEAD  Dicydohexyl  DiBBOMIDK  (Caiu)sPbBri. 
LEAD  Dicydohexyl  DiCHLOBIDS  (C«Hii),PbCls. 

S(H.UBILITY  OF  EaCH  IN  SEVERAL  SOLVENTS  AT  22^. 


Solvent. 


Benzene 

Carbon  Tetradiloride 

Chloroform 

Alcohol  +  Pjnidine  (i :  i) 


(Grttttner.  1914.) 

Gimmf  per  100  Gnuns  SolvcnL 

(c:^Hu)a*bcC 

0.016 


(C4Iu)sPbBrs. 
0.014 
0.004 
0.078 
2.560 


0.004 
0.083 
2.904 


Similar  results  are  also  given  for  lead  tetracydohexyl,  Pb(CfHii)4,  lead  te^' 
phenyl,  Pb(CcHt)4,  and  lead  diphenyldicydohexyl,  PbCCtH»)s(CfHii)s. 


Solvent. 

Alcohol 

Benzene 

Carbon  Tetrachloride 

Ethyl  Acetate 


Cms.  per  100  Cms.  Solvent. 


Pb(C4Ill)4. 

O.OIO 

1.068 
0.244 
0.030 


Pb(C,H,)4. 
0.020 

1. 145 
0.303 
0.123 


Pb(CA)f(CAi)i. 
0.324 
2.298 

0.84s 
0.231 


LEAD  CAPROATE,  CAPBYLATE,  CAPRATB,  etc. 

SoLUBn^iTY  OF  Each  in  Ether  and  in  Petroleum  Ether. 

(Neave,  1913.)  * 

Solubility  in  Ethyl  Ether.    Solubility  in  Pet.  E 

Gnu.  Salt  per  100  cc.  Sat.  Sol.    Gms.  Salt  per  100  oc  Sat.  SoL 


Lead  Salt. 

Pb  Capioate 
"    Heptylate 
Caprylate 
Nonylate 
Caprate 
Myristate 
Laurate 
Palmitate 
Stearate 


u 
<i 
it 


Melting  point. 

73-74 
90.5^1.5 

83.5-84.5 

94^5 
100 


At  ao*. 

•  •  • 

0.2397 
0.0938 

o.iiis 
0.0290 


AtB.  pt.ofSat.Sol. 
1.364 


At  30*. 


It 


t( 


u 


1.490       0.020 

o .  546    practically  insol. 

0.2404 

0.4285 

O.OS5S 

0.0205 

0.0261 


(( 


« 


<i 


i( 


u 


AtB.  pi.  of  Sat. 
0.0608 
0.0528 
0.0384 
0.0450 
0.0170 
0.0210 

practically  inaoL 


«i 


It 


0.0170 


107     practically  insol. 
103-104 
112 
125  "  practically  insol. 

The  ethyl  ether  was  distilled  over  sodium.  Petroleum  ether  distilling  between 
40®-6o**  was  used.  The  solutions  were  st irred  constantly  at  20®.  A  definite  volume 
of  the  sat.  solution  was  evaporated  to  dryness  and  residue  weighed  in  each  case. 

LEAD  CARBONATE  PbCOt. 

Solubility  in  Water  by  Electrical  Conductivity  Method. 

(Kohlrausch  and  Rose,  1893;  Bdttger,  1903.) 

I  liter  of  water  dissolves  o.ooii  —0.0017  gm.  PbCOj  at  20®. 

Solubility  of  Lead  Carbonate  (Neutral)  in  Aqueous  Solutions  of 

Carbon  Dioxide  at  i8®. 

(Pleissner,  1907.) 
Millimols  per  Liter.  MQliRrams  per  Liter. 


CO,. 

PbCOi. 

CO.. 

PbCQ,. 

0 

0.008 

0 

I  75 

0.064 

0.029 

2.8 

6 

0.123 

0.034 

54 

7 

0.328 

0.040 

14.4 

8.2 

0.592 

0.048 

26 

9  9 

0.988 

0.053 

43.5 

10.9 

2.40 

0.076 

106 

15.4 

A  determination  of  the  solubility  of  basic  lead  carbonate  in  water  gave  1.6  i 
Pbi(COi)s(OH)s  per  liter  =  1.3  mg.  Pb  or  0.006  millimol  Pb. 


r 

1  +PbCi04 
Ihufor 
at  25* 
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UAD  CABBONATI 


Bite  /or  equilibrium  in  the  system  composed  of  KsCOs  +  PbCOa  +  KsCrOi 
"^  ^  ^  25**  are  given  by  Goldblum  and  Stoffella,  19 lo. 

umbrium  by  lead  carbonate  precipitation  in  aq.  solutions  of  sodium 
given  by  Herz,  191 1. 


Pb(C10,),.H,0. 

too  gnuTB^  H]0  dissolve  15 1.3  gms.  Pb(C10t)s,  or  100  gms.  sat.  solution  con- 
_  6o>2 gncm.a.  Pb(C10s)t  at  18**.  Density  of  solution,  1.947.  (MyUus and  Funk,  1897) 
too  gto^    K-lfO  dissolve  440  gms.  PbCC10s)s  at  18^,  du  »  1.63.         (Carbon,  19x0.) 

^gAD  GEXi-OBIDS  PbCU. 

50LUBEI-.xn  IN  Water.      Oicfaty;  see  also  Formaoek,  1887;  Bdl,  1867;  Ditte,  x88x.) 


O 

IS 

«s 

35 

4S 

SS 

65 
So 

95 
100 


Density 

of  Sohttioiis* 

H^ato*. 

1.0066 

1.0069 

1. 0072 

1.0060 

1. 0042 

1. 0020 

0.9993 
0.9947 
0.9894 


Gms.  PbOs  per  100 


Millifrrara  Mols.  PbGs  per  100 


cc.  Solution. 

0.6728 
09070 
I .0786 

1-3150 

1.5498 
I. 8019 

:<.o8lO 

2. 5420 

3  0358 

3.208 


Gms.  HsO. 

0.6728 
0.9090 
1.0842 

1.3244 

I  5673 
1.8263 

2.1265 

2.6224 

3  1654 
3  342 


cc.  Solution. 

2.421 
3-265 

3-882 

4  733 

5  579 
6.486 

7.490 
9.150 

10. 926 

11.52 


Grams  UaO. 

2.421 
3.272 

3  903 

4.767 

5  644 

6.573 
7-651 

9  439 
"394 
12.01 


SoLiivajnr  of  Lead  Chlosidb  in  Aqueous  Solutions  of  Acetic  Acid 


AT  25^      (HiU.  19x7  ) 


Dinolved  PbCls. 


^AoetK 


O 

COS 
0.10 
0.20 


Gms. 
per  Liter. 

10.77 
10.82 
10.85 
10.70 


Equiv. 
per  Liter. 

0.07753 
0.07782 
0.07717 
0.07703 


Normality 

of  Acetic 

Acid. 

0.465 

0.929 

1.845 
3.680 


Dissolved  PbCU. 


Gms. 
per  Liter. 

10.27 

9-45 
7.90 

5  26 


fcquiv. 
per  Liter. 

0.07392 
0.06803 

o. o>686 
o.o.iySS 


SoLvmLvn  op  Lead  Chloride  in  Aqueous  Ammonium  Chloride  at  22^ 

(BrOnsted,  191 1) 

Gm.  Equivalents  per  Liter. 


o 

O   I 

0.2 

05 
0-55 

0.65 


per  Liter. 
PbCI,. 
0.0749 
0.0325 
0.0194 
0.0138 
0.0130 
0.0127 
0.0123 
0.0105 


Solid  Phase. 

pt>a« 


M 


(( 


"  +NH4a.2PbCl, 
NH4a.2PbCl, 


NH4C1. 

0.8 

I 
1-5 

2.5 

4 
6 

7.29 

7.29 


PbCI,. 

0.0087 
0.0080 

0.0073 

0.0092 
0.0182 

0.0473 
0.0898 

o 


Solid  Phase. 
NH4a.2PbCI| 


It 


t< 


« 


+NH4a 
NH4C1 


Yac  additional  results  at  25.2**  see  von  Ende,  1901. 

LTBILITY  OF  LeAD  ChLORIDE  IN  AqUEOUS  SOLUTIONS  OF   HYDROCHLORIC 

Acid. 

Results  at  25.2 

Normality        Millimols 
of  HO.    PbCl,  per  Liter. 


Results  at  I8^ 


HCL 
O 

o. 

o. 

o. 

o .  00102 

0.0102 


(PIrasner.  1907.) 

Gms.  PbOs 
per  Liter. 

9  34 


9 

9 

9 

9 
8 


305 
300 

243 
200 

504 


o 

0.0045 

0.0151 

0.0452 

0.1850 

0.5142 


38.8 

37-35 
33-75 
25.46 
10.25 

5-37 


(von  Ende,  1901.) 

Normality        Millimols 

PbCli  per  Liter. 

4.41 
5-18 


of  HCl. 
1.026 

2.051 

3085 

5 

7.5 
12.05 


7.78 

iQ  38 

65.86 

164.30 
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Solubility  op  Lead  Chloride  in  Aqueous  Solxttions  op  I 

CHLORIC  Acid. 

(At  oP,  Engel  —  Ann .  cfaim .  phvs.  [6]  17,  ^59,  '80;  at  aj^,  Noyea — Z.  phyrik.  Chem.  g^  623,  'gi 
ent  temperatures,  Ditte  —  Compt.  rend.  92,  718,  '81;  lee  also  Bell  —  J.  Chem.  Soc.  3i»  3< 


Cms.  HQ 
per 
Liter. 

O 

OS 
I.O 

3.0 

6 
10 
100 
200 
250 
300 
400 


Gms.  PbQfl  per 
Dter  at; 


5  83 

4  5 
36 
2.2 

1.6 

14 

1.2 
1.2 

10. 5 

17s 
40.0 


10 

9 

7 
6 

5 

3 

I 


79 

o 

6 
o 
o 
I 
8 


Gms.  HD 

per  100 
Cms.  HfO. 

O 
100 

ISO 
200 
250 
300 
400 


Gms.  PbCIff  per  100  Gms.  SohitiaB 
8.0 


1.2 

i-S 

3S 

6.S 

10.7 


SO". 

II. 8 
1.4 

2.0 

S-o 
8.0 

"S 


21. s    24.0 


40-. 
17.0 

32 

s-o 
8.2 

13.0 
17s 


si*. 
21.0 

SS 

75 
II. 7 

16.2 

22.0 


3 
1 

1 

a 
a 


Solubility  op  Lead  Chloride  in  Aqueous  Salt  Solutic 

AT    25^ 
(Noyes;  in  HgCla  solutions  at  ao^  Fonnandk  —  Chem.  Centralb.  970,  '87O 

In  Aqueous  Solutions  of: 


.  KQ,  MgOj,  CaOa,  MnQj        In  CdO^ 
1  ZnCl2  Gram  Equivalents         Gram  Eqmv. 
per  Liter  of:                         per  Liter. 

In  HgG^ 

Gram  Eqmv. 

per  Liter. 

InPWNC 

Gram  Eqi 

perLitei 

Salt.           PbO,. 

CdCI,.        PbCli. 

HgCIa.     PbClf 

l>b(NQi)s. 

00        00777 

000      00777 

00      00777 

0.0        C 

005      0050 

0.05      00601 

O.I    0.0992 

0.2        C 

010      0035 

010      0.0481 

0.20      0021 

0.20      00355 

The  above  results  were  calculated  to  grams  per  liter  plotted  01 
section  paper,  and  the  figtires  in  the  following  table  read  In 
curves. 


Gms.  Salt 

per 
Uter. 


Grams  PbGa  per  Liter  in  Aqueous  Solutions  of: 


o 
I 

2 

3 
4 
6 
8 
10 

14 

20 

40 


HCl. 

10.79 

8-5 
6.5 

4  3 
3-2 

25 
2.1 


KCl. 

10.79 

9-3 
8.2 

7.2 

6.5 
5  3 
4  5 
3  9 
31 


MgClj.     CaCla. 
10.79 


7 
6 

5 
5 
4 


7 
5 


10.79 

8.7 

7.6 

6.7 
6.0 
4.8 

3-9 
3-3 


MnQa.    ZnCla. 

10.79     10.79 
9.5 
8.3 

7-3 

6.3         ... 

5.0 

4.1         ... 

3-5 

2.8       3.0 


CdCla. 

10.79 
10.2 

9-7 
9.2 

8.6 

7  7 
70 
6.3 
5-4 
4.7 


Hgg,. 


io-79(N)  9-7H 
II  .0 

II. 4 
II. 7 
12.0 
12.7 

133 
14.0 


9.8 
10. o 
10.3 
10.5 

II. o 

II. 6 
12.2 
13.2 
14.8 
19.0 
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LEAD  CHLOBIDX 


liter  Sat.  Sol. 


SoujmuTT  OF  Lead  Chloride  in  Aqueous  Solutions  of  Lead  Nitrate  at  25^ 

Results  by  Harkins,  191 1.  Results  by  Armstrong  and  Eyre,  19 13. 

Cms.  PbCls  per 

xooo  Gms. 

Sat.  Sol. 

10.89 
10.96 

10  53 
II. 15 

12.9s 


o 

331 
B.28 

16.56 
33" 


PbClf 

10. 8z 
10.67 

10.65 

10.84 
11-57 


(/»  o(  Sat. 
■^Sd. 

1.0069 
1.0095 
I. 0139 
I. 0210 


Aq.  Pb(NO,), 
Sol.,  Gms.  per 
xooo  Cms.  HjO. 

O 

3  31 

6.62 


33    12 
82.80 
SOLUBEX-XTT  OF  LeAD  ChLORIDE  IN  AqUEOUS  SOLUTIONS  OF  POTASSIUM 

Chloride  at  25.2"".      (von  Ende,  1901.) 


NTovnalitf 

0 
0-CXl 

0-0025 
0-0049 
O-O099 
0.0200 

0.0599 


Cm.  Equiv.  Pbd 
per  Liter. 

0.07760 
0.07664 
0.07570 
0.07404 
0.07056 
0.06432 
0.04524 


Normality 

of  Ka. 

0.0999 
0.5006 
0.7018 
0.9991 
I. 5018 
2.0024 
3.0036 


Gm.  Equiv.  PbCli 
per  Liter. 

0.02380 
0.01480 
0.01476 
0.00980 
0.00996 
O.OIII2 
0.01948 


SauBiLiTY  OF  Lead  Chloride  in  Aqueous  Solutions  of  PoTASsnm 

Chloride  at  20®.     (Bronsted.  19x3.) 

Cj.  Wilent,  pet 
JS2iG^Solntioii. 

^      IbcT^ 


Solid  Phase. 


Gm.  Equivalents  per 
1000  Gms.  Solution. 


Solid  Phase. 


® 'W     0.01900    PbO, 
®^     0.01452 
*'J/i     0.01324        •* 

0.01236 

0.0125 

0.01068 

0.00954 

0.00770 
'•224     0.00736 

J  575   0.00786 
'•^   0.00894 


«-4fi3 
0.510 

0-575 
0.639 

^•930 


"  +aPba«.Ka 

9Pbc^.Ka 


II 


M 


KCl. 
2.10 

2.20 

2.29 

2.36 

2-45 
2.66 

2.77 
2.91 
3  05 
3.18 


PbCl,. 

0.01022 

0.01060 

o. 01 184 

0.01300 
0.01308 
0.01396 
0.01476 
0.01550 
0.01656 
0.01780 

o .  0280* 


aPbCl|.Ka 


aPbC.KG  +Pbai|.Ka.iH/) 
PbCl,.Ka.|H/) 


II 


M 


M 


M 


+Ka 


457* 

*M  Gm.  equivalents  per  xooo  Gms.  HfO. 
,*^  for  the  solubility  of  lead  chloride  in  aqueous  KCl  and  aqueous  NaCl  are 
•'^  W  DemasMcux,  1914- 

S^uimn  of  Lead  Chloride  in  Aqueous  Solutions  of  Alcohol  and  of 

MaNNITQL  AT  25".       (Kemot  and  Pomilio,  191a.) 

^onitB  for  Aqueous  Ethyl  Alcohol.     Results  for  Aqueous  Mannitol. 


Cms.  per  liter  Solution. 


Gms.  per  Liter  Solution. 


CAOH. 

PbO,: 

(Ctt,OH),(CHOH)«. 

PbCl,. 

0 

10.75 

0 

10.7s 

5-75 

10.16 

2.84 

10.42 

II. 51 

9  36 

5  69 

10.67 

23.02 

9.14 

11.38 

10.64 

46.05 

8.25 

22.76 

10.91 

92.10 

7.12 

45-53 

II. 16 

184.20 

4.76 

91.06 

11.29 

SOLUBILITT  OF  LeaD  ChLORIDE  IN  GLYCEROL.      (Presse,  1874.) 

dissolve  0.91  per  cent  PbClj. 
dissolve  1.04  per  cent  PbClt. 


I W  glycerol  +  7  parts  H,0  dii 
I P^  glycerol  +  3  parts  H,0  dis 
LW  glycerol  +  i  part  HfO  diss 


iWglycerol  +  i  part  HfO  dissolves  1.32  per  cent  PbCU. 
'^nmol  diasolves  2  per  cent  PbClf. 
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Solubility  of  Lead  Chloride  in  Aqueous  Solutions  op  Sevei 

Compounds  at  25**.    (Annstron*  and  Eyre,  1913.) 

Aqueous  ^"";  ^"^-  ^r  f^  *  Aqueous  ^  ^^   t 

Solution  of:  q^.  H^).    ^go^''  SoluUon  of :  cS.  So.    * 

Water  alone         o  lo. 89  Ethyl  Alcohol  11.51 

Glycol  15-51  10 -75  Glycerol  23.01 

"  62.04  10.90  Propyl  Alcohol  15.01 

Acetaldehyde      11. 01  10.54  "  "  60.06 

"  33  •  03  9 .  82  Methyl  Acetanilide  29 .  82 

Paraldehyde       11 .  01  10 .  50  Hydrochloric  Add  9.12 

33.02  9.96  "  "  18.23 

100  cc."  anhydrous  hydrazine  dissolve  3  gms.  PbClf  at  ord.  temp,  with 

position.  (Welsh  and  Broden 

Solubility  of  Lead  Chloride  in  Pyridine.  (Heisc,  191  j.) 

Cms.  PbCl,  _        _.  ..  Gnis.PbCl| 

t*.  per  100  Gms. 

Pjiidine. 

-20  0.303 


Solid  Pbue. 

PbCl».2CiiH6N 

f. 

76 

per  100  Gms. 
Pyridine. 

0.893 

Solid  I 

PbCl«.2 

(( 
li 

90 

94 
102 

1.07 
1. 12 

I    31 

(1 

tt 


o         0.364 

+  22  0.459 

44         0.559 

65       0.758 

Freezing-point  D.ata  (Solubility,  see  footnote,  p.  i)  are  given 

THE  Following  Mixtures  of  Lead  Chloride  and  Other  Compc 

Lead  Chloride  +  Lead  Fluoride  (Sandonnini,  191  x-) 

-|-  Lead  Iodide  (Monkemeycr,  1906.) 

4-  Lead  Oxide  (Ruer.  1906.) 

4-  Lead  Sulfide  (Truthe,  19".) 

-|-  Lithium  Chloride  (Tries,  1914.) 

4-  Magnesium  Chloride  (Menge,  1911.) 

4-  Manganese  Chloride  (Sandonnini,  191  z,  1914.) 

4-  Potassium  Chloride  (Tries.  19x4;  Lorenz  and  Rackstohl, 
4-  Rubidium  Chloride  " 

4-  Silver  Chloride  (Matthes,  19x1;  Tries.  19x4.) 


11  i« 

<i  li 

ii  11 

11  it 

II  li 

11  li 


<i  11 

II  II 

<i  11 

**  **         +  Strontium  Chloride       (Sandonnini,  X91X,  X914.) 

"  **        4-  Sodium  Chloride  (Tries,  X914.) 

II  II 

II  11 

11  II 


-|-  Thallium  Chloride  (Korreng,  19x4;  Sandonnini,  19x3.) 

-|-  Tin  Chloride  (Hermann,  x9xx;  Sandonnini,  X911,  x 

4-  Zinc  Chloride  (Herrmann,  x9xx.) 

LEAD  CHLORTOE   (Basic). 

Solubility  of  Basic  Lead  Chlorides  in  Water  at  18®.    (Pleissna 

Gms.  per  Liter  Sal 

Compound  Formula.  Solution. 

Pb  -        I 

^  Basic  Lead  Chloride        PbCl2.PbO.H2O  0.079  ^ 

f     "        "  "  PbCl2.3PbO.H2O  0.021  c 

LEAD  FluoroCHLORTOE   PbFCl. 

Solubility  of  Lead  Fluorochloride  in  Water  and  in  Aqueous  S(X 

(StariL,  191 1.) 

Solubility  in  Water.  Solubility  in  Aq.  Solutions  at  2 

Gms.  PbFCI  .     Q^i„f;«„  Gms.  PbFCI  *„  c«i..»:««  G 

f.       per  100  Gms.  Aq.  Solution  per  loo  cc.  Aq.  Solution 

H^.  °'-  ^t.  Sol.  °^= 

o  0.02II  0.00996  n  PbCl2  0.0030  0.0535  nHCl 

18  0.0325  0.0195    ^     "  0.0008  o.io69n    " 

25  0.0370  0.0392    n     "  0.0005  0.0518  n  CHjCOOH 

100  0.1081  0.105511  " 
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LIAD  CHROMATE 


GBROIUTB  PbCrOi. 

Solubility  of  Lead  Chromate  in  Water. 

Method.  Authority. 

Solution  equilibrium  (Beck  and  StegmOller,  19x0.) 

(Auerbach  and  Pick.) 
Conductivity  (KoWrausch,  1908.) 

Radio  Indicators  (v.  Hevesy  and  Rona,  19x5.) 


Mok  PbCiOs     Gnu.  PbCiOi 
per  Liter.  per  Liter. 

O.OOOIO 


3-0.10 
14.10 
3-2.10 


-7 


-7 


2.I.IO 


-7 


0.00004 

o.oooio 

0.00007 


SoumuTY  OF  Lead  Chromate  in  Aqueous  Solutions  of  Hydrochloric 

AND  OF  Nitric  Acids.     (Beck  and  StegmUller,  19x0,  X911.) 


Solubility  in 

Aq.  HCl. 

Solubility  in 

Aq.HN0,ati8*. 

famfty 

Milligrains  Pb  per  100  cc.  Sat. 

Sol.  at: 

Normality  of 

Milligrams  Pb  per 

rfHa 

x8*. 

25*- 

37'. 

HNQ,. 

xoo  oc.  Sat.  SoL 

O.I 

3.86 

4.96 

7.40 

O.I 

2.67 

0.2 

8.15 

io.o6 

15   40 

0.2 

4.70 

0.3 

13    56 

17.38 

27.30 

03 

6.46 

04 

22.14 

27.78 

43.60 

0.4 

8.31 

0.5 

32.30 

42.60 

68 

0.5 

10.31 

0.6 

46.60 

61.06 

97.20 

0.6 

12.39 

Results  are  also  given  for  the  solubility  of  mixtures  of  lead  chromate  and 
■ad  sulfate  in  aqueous  hydrochloric  add  at  25^  and  37^. 

SotuBiun  OP  Lead  Chromate  in  Aqueous  Potassium  Hydroxide  Solutions. 

(Lacland  and  Lepierre,  1891.) 
t*.  GfamtKOHperxoooc.    Grams  PbCrO*  per  xoo  oc. 

IS  2.308  I. 19 

60  2.308  1.62 

80  2.308  2.61 

102  2. 308  3.85 

UAD  OITRATl   Pb(CJI.O,),.H,0. 

Solubility  in  Water  and  in  Alcohol. 

'oogms.  H,0  dissolve  0.04201  gm.  Pb(C«H»07)2.H20  at  18®,  and 
••05344  gm.  at  25^ 
100  gms.  alcohol  (95%)  dissolve  0.0156  gm.  PbCCeHjOOa.HjO  at 

*"  and  0.0167  gni.  at  25®.  (PartheU  and  HQbncr  —  Archiv.  Pharm.  a4X,  413.  '03O 

^^  DOUBLE   OYAKIDSS. 

Solubility  in  Water. 

(Sdnikr  —  Sitzber.  Akad.  Wias.  Wien,  7%  3oa,  '79.) 

Fcnmula. 


OnAleSak. 


'«J2 


,7H,0 
,7H,0 


18 

19 
18 


Cms.  per  too 
Cms.  HsO. 

56.5 
61.3 

14.8 

5-9 

7.5 
21.0 


H  Cobdticyanidc  PbJCoCCN) 

H  Cbbdticyanide  PbJCo(CN),j,.  ,xx,v. 

{^  PbCiaaum  Cobalticyanide  PbKCo(CN)e.3H20 

{<*l  Cobalticyanide  Nitrate       Pb,[Co(CN)e]a.Pb(NO,)2.i2H20  18 

*<*l  Ferricyanidc  Nitrate  Pb,[Fe(CN).l.Pb(NO J,.  1 2HaO  16 

^  Potashm  Ferricyanidc     PbKFe(CN)  ..3HaO  16 

I  4AD  FLUOBIDI  PbF,. 

Oat  fiter  of  water  dissolves  0.6  g;^.  PbFj  at  9®,  0.64  gm.  at  18®,  and  0.68  gm.  at 
W  (conductivity  method).  (Kohlrausch.  1908.) 

MDcc  anhydrous  hydrazine  dissolve  6  gms.  PbFi  at  room  temp,  with  decom- 
ftwion,  (Welsh  and  Broderson,  X9X5-) 

FrBean^-point  data  (solubility,  see  footnote,  see  p.  i)  for  mixtures  of  PbFi  and 
Atrare  pven  by  Sandonnini  (1911);  for  mixtures  of  PbFi  +  PbO  by  Sandon- 
mi  (191^):  for  mixtures  of  PbF,  4-  PbaCPOOi  by  Amadari  (i9I3)»  and  for 
Vfl  -f  NaF  by  Puchin  and  Baskow  (1913). 


LEAD  FORMATE 


35« 


Solubility  of  Lead  Formate  in  Aqueous  Solutions  of  Barium  Formatb  at  : 

(Fock.  X897.) 

Mol.  %  in  Solution.                Grams  i> 

er  Liter. 
BaCHCOOi.' 

SD.Gr.of        In  Solid  PhtieMol.%< 

^b(HCO0i.      B«(HC0i)i.     Pb(HC0i)s. 

Solutions.        Pb(HCQi)>     Ba(HCO 

O                 lOO 

28.54 

1.2204             0               100 

0.29         99-71        1. 104 

28.65 

1. 2213              1.72         98.2 

0.74            99.26           2.803 

28.90 

1. 2251              5.29         94; 

1.24            98.76           5.309 

32.24 

1.2529        11.94       88.( 

2.91            9709        11.42 

29.29 

1. 2341        24.81       75.: 

5.92            94.08        23.11 

28.13 

1-2355        56.54       43- 

100                     0                28.35 

•    •    • 

1.0911       100              0 

LEAD  HYDROXIDE  Pb(OH), 

I* 

Solubility  of  Lead  Hydroxide 

IN  Aqueous  Solutions  of  Sodium  Hydro 

(Moist  Lead  Hydroxide  used,  temperature  not  given.) 

(RubenbAuer,  1903.) 

Amount  of  Na       Amt.  of  Pb 

Mol.  Dilution; 

Grams  per  xoo  cc.  Solution. 

in  30  cc.              in  ao  cc. 

ofNaOH. 

'      NaOH.           Pb(OH),. 

0.2024            O.IOI2 

2.27 

I -759        0.590 

0.3196            0.1736 

1.44 

2.778           I. 010 

0.5866            0.3532 

0.785 

5.10              2.056 

0.9476            0.4071 

0.485 

8  235        2.370 

1.7802            0.5170 

0.258 

15.470        3.010 

LEAD  lODATE  Pb(10t)s. 

One  liter  of  water  dissolves  0.0134  gm.  Pb(IOa)t  at'9.2®,  0.019  gm.  at  i) 
0.023  gm.  at  25.8®.  (Kohlrauach.  1908;  B6tt|Ee 


Solubility  of  Lead 

%^^^^^      ^aa**    M.    ■..ryAx^^yx  **^    "^     •          \-»*A*^aaAa  aaaa^ji     «v  aa 

Iodate  in  Aqueous  Salt  Solutions 

AT  25" 

(H.  and  W.,  1911 ) 

Gms.  1 

per  Liter. 

Gms.  per  Liter. 

Gms.  pei 

Pb(N03)t. 

r  Liter. 

KNO,. 

PbdO,. 

KIO,.                PbdO,),. 

Pb(I 

0.202 

0.0318 

O.OII3           0.0199 

1.656 

0.0 

I. Oil 

0.0363 

0.0227           0.0122 

16.561 

0.0 

5  055 

0.0567 

Pb(NO0». 

82.805 

o.a 

20.220 

0.0708 

0.0165           0.0242 
0.165             O.OII5 

496.83 

o.a 

LEAD  IODIDE  Pbl>. 

Solubility  in  Water. 

(Lichty,  1903.) 

f. 

Density. 
(H,0  at  o\) 

Grams  Pblj  per  xoo. 

Millimols  1 
cc.  Solution. 

Phi,  per  1 

cc.  Solution.          Grams  Hc6. 

Grams 

0 

1.0006 

0.0442              0.0442 

0.096 

O.C 

15 

0 . 9998 

0.0613              0.0613 

0.133 

0.1 

25 

0 . 9980 

0.0762              0.0764 

0.165 

O.I 

35 

0.9951 

0.1035              0.1042 

0.224 

0.2 

45 

0.9915 

0.1440              0.1453 

0.312 

0.3 

55 

0.9872 

0.1726              0.1755 

0.374 

O'l 

65 

0.9827 

0.2140             0.2183 

0.464 

0.4 

80 

0.9745 

0.2937              0.3023 

0.637 

0.^ 

95 

0  9671 

0.3814              0.3960 

0.828 

o\ 

100 

•    •    • 

0.420                0.436 

0.895 

0.^ 

Data  for  the  solubility  of  lead  iodide  in  water  by  the  conductivity  raetlM 
given  by  BOttger,  1903;  Kohlrausch,  1904-05;  Denham,  191 7. 
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UTY  OP  MiXTURBS  OP  LBAD  IoDIDE  AND  POTASSIUM  lODIDB  IN  WATER. 

(Ditte,  z88i;  Schreinenukers,  1893.) 

Gob.  per  1000  Gms.  H|0. 


Pblc 

-  -—  ---  ■  -  — — » 

-«       Solid  Phase. 

f. 

Pbl,.                  KI. 

SoUdPhue 

•   •   • 

163 

Dottbk  Sah+Pbl«    50 

526.7            1906  Double  Salt +U 

9 

260 

tt 

64 

789.3            2161 

•* 

25 

325 

t« 

83. 5 

1,108.6            2434 

•t 

AS 

449 

M 

92 

1,273                 2566 

•• 

255 

751 

M 

137 

2,382                 3278 

M 

731 

1186 

M 

i6s 

4,187                 4227 

M 

569  9 

976. 

4 

218 

10,303 

•• 

1411 

1521 

M 

241 

12,803                 7998 

M 

2151 

1812 

•• 

242 

12,749 

•  « 

2874 

2097 

«• 

250 

15,264 

M 

5603 

2947 

M 

157 

5,218  gms.  PbI..3KI  PbI«.3KLaiB^ 

•  •  • 

3339 

•  • 

172 

6489     " 

•• 

96.6 

1352 

•« 

+KI 

186 

7,903     " 

M 

"4  3 

1384 

«t 

M 

194 

9,266     " 

M 

186.3 

1510 

«• 

«« 

201 

11,320     " 

•• 

nary  solubility  method  used  for  temperatures  below  boiling-point  of  the 
a  and  sealed  tube  (with  constriction  in  middle)  method  used  for  tem- 
res  above  boiling  point. 

liter  sat.  aqueous  solution  of  iodine  dissolves  0.002 16  gm.  mols.  Pbit  (0.996 
It  20^  (Fedotieff.  igxz-ia.) 

UBiuTT  OF  Lead  Iodide  in  Acetone,  Aniline  and  Amyl  Alcohol. 

(von  Laszczyniki.  1894.) 

Solvent.  r.  ^T?-  ^*g!,P*' '** 

•  Gms.  Solvent. 

(CHi)iCO  59  0.02 

CfH^NHi  13  0.50 

C^HjNHi  184  1. 10 

CiHtOH  133  S  002 

Solubilitt  of  Lead  Iodide  in  Pyridine. 

(Heiae,  19x2.) 

.  Gms.  Pbis 

per  xoo  Gms.  Solid  Phase. 

Pyridine. 

5  f.-pt.  . . .  PbI«.3CAN 

0.166 

0.17s 

0.186 

0.200  " 

0.215  " 

r.  pt.  0.225    PbI,.3C|H«N+PbI,.3C|H«N 

0.208  PblfsCAN 

w.  95%  formic  acid  dissolve  0.25  gm.  Pblj  at  19.8* 

..  anhydrous  hydrazine  dissolve  2  gms.  Pbl]  at  room  temp,  with  decom- 

(Wclsh  and  Brodcrson,  19x5.) 

og-point  data  for  mixtures  of  lead  iodide  and  silver  iodide  are  given 
bes  (191 1). 

lULATB  Pb.C«H«0s.3H,0. 

Solubility  in  Water  and  Alcohol. 

(Partheil  and  HUbner.  1903.) 

OS.  HtO  dissolve  0.0288  gm.  PbC4H40t.3HsO  at  i8^  and  0.06504  gm.  at 

0*-  95%  alcohol  dissolve  0.0048  gm.  PbC4H40t.3H|0  at  iS^'-^s'*. 
y  01  alcohol  employed  »  0.8092. 


f. 

35 

Gms.  PbIs 

per  100  Gms. 

Pyridine. 

0.188 

Solid  Phaae. 
Pblt-aQHOY 

57 
77 

0.190 
0.228 

M 
U 

92 
98 

0.290 
0.340 

M 
M 

105 
108 

0.370 
0.410 

tt 
tt 

112 

0.44s 

M 

It  19 

.8*^.                 (Aschan,  19x3.) 

LEAD  LAURATB 
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LEAD  LAURATE,  BCYBI8TATB,  PALMITATB  and  8TBABA 

Solubility  of  Each  in  Several  Solvents. 

(Jacobson  and  Holmes,  19x6.) 
(See  Lithium  Launte,  p.  37s,  for  formulas  and  other  details.    See  also  i».  j6: 


Solvent. 


r. 


Gms.  of  Each  Salt  (Determined  Separately) 

Solvent. 


Water 


It 


Abs.  Ethyl  Alcohol 


i( 


tt 


Methyl  Alcohol 


li 


u 


tt 


(( 
tt 
tt 


Ether 

Ethyl  Acetate 


(( 


It 


(( 


(( 


i^b  Laurate. 

Pb  MyrisUte. 

PbPalmitate. 

35 

0.009 

0.005 

0.005 

SO 

0.007 

0,006 

0.007 

25 

0.009 

0.004 

0 

35 

0.032 

0.004 

O.OOI 

5° 

0.264 

0.052 

0.012 

155 

0.061 

0.056 

0.051 

25 

0.096 

0.078 

0.069 

35 

O.II3 

0.082 

0.076 

5° 

0.280 

O.II9 

0.093 

14  5 

O.OIO 

0.013 

O.OIO 

14 

0.017 

O.OIO 

0.009 

35-5 

0.03s 

0.015 

0.009 

50 

0.201 

0.077 

0.033 

15 

O.OII 

O.OIO 

0.009 

Benzene 


LEAD  NITRATE  Pb(NOt)s. 

Solubility  in  Water. 

(Mulder;  Kremers,  1854;  at  15*.  Michel  and  Kraft,  1854;  at  17*,  Eukr.  190 


A^ 

Grams  1 

PbCNO,),  per 

A. 

100  Gnu. 

AA 

Grams  Pb(N(\)t  per  i 

I*. 

Water. 

Solution. 
27-33^*^ 

40 

Water. 

0 

36.5^^> 

38. 8(*) 

69.4 

75 

10 

44.4 

48.3 

316 

SO 

78.7 

85 

17 

SO 

54 

34.2 

60 

88 

95 

20 

52.3 

565 

35-2 

80 

107.6 

"5 

25 

56.4 

60.6 

36.9 

100 

127 

138.8 

30 

60.7 

66 

38.8 

17 

52.76* 

•  Euler. 
(i)  Mulder,  (2)  Kremers,  (3)  Average  of  M  and  K. 

Density  of  saturated  solution  at  17®  =  1.405. 

100  gms.  HjO  dissolve  55.8  ems.  Pb(NOi)i  at  20*.  (LeBlanc  and 

100  gms.  HjO  sat.  with  Pb(N08)i  +  KNOs  at  20**  dissolve  95.39  gms 
+61.05  i^s.  KNOt.  (LeBlanc  and 

100  gms.  HjO  sat.  with  PbCNOs)^  +  NaNO»  at  20"  dissolve  38.42  gnu 
+84.59  S^ins.  NaNOt.  (Le  Blanc  and 

Solubility  of  Lead  Nitrate  in  Aqueous  Solutions  of  Coppei 

AT  20**. 

Fedotieff,  191 1-1  a.) 
.      .  -      _  -  Gms.  per  100  Gms.  H«0. 


Gms.  per  100  Gms.  HjO. 


CuCNO,),. 

Pb(N0,)^ 

Oft  (H  oai.  01 

0 

SS" 

1. 419 

7.7 

39-34 

I-3S4 

ISO4 

27.80 

1.322 

24.63 

1905 

1. 321 

3325 

14.70 

1-343 

Cu(NO»)5. 

37  96 
60.32 

83.11 
100.29 

127.70* 


PbCNOs)*. 
13   08 

8.19 

S-37 
3-53 
2.33* 


*  Solid  phase  in  contact  with  this  solution  -  Pb(N0^  +  Cu(N0^,.6H^ 


36i 


LEAD  NITRATE 


SfluniUTToF  Lbao  Nitrate  in  Concentrated  Aqueous  Solutions  of  Sodium 
NmuTE  AND  Vice  Versa,  Determined  by  Synthetic  Method. 

(Isaac,  1908.) 

(The  Kveral  mixtures  were  enclosed  in  sealed  tubes  and  lieated  until  only 
K  or  two  very  small  crystals  remained  undissolved.  The  temperature  was 
JM  determined  at  which  the  edges  of  these  crystals  just  showed  a  change  from 
vp  to  round  or  vice  versa.) 


ReRilts  for  Lrad  Nitrate  as 

Results  for  Sodium  Nitrate  as 

Solid  Phase. 

Solid  Phase. 

fd 

Cms.  per  100  Gms.  Sat.  Sol. 

f  ot 
Saturation. 

Cms.  per  xoo  Cms.  Sat.  So] 

maim. 

NaNQi.            Pb(NO,)s. 

NaNO^             PbCNO,. 

P 

34.42                19.69 

21 

40.97                13-62 

355 

34- IS               20-33 

26.5 

42.04                13.38 

395 

33  71               21.3s 

31 

43.18                12.88 

44 

33  35               22.19 

38.8 

44.63                12.78 

49.x 

32.94              23. IS 

41 

45."                12.94 

55 

32.60              23.93 

44.25 

46.03                12.45 

ss 

32.47              24.24 

51 

47.28                12.50 

h 

32.33              24. 57 

58 

4903                11.76 

65 

32.19              24.89 

64 

49.92                11.56 

Soujklitt  of  Mixed  Crystals  of  Lead  Nitrate  and  Strontium  Nitrate 

IN  Water  at  25*. 

(Fock.  1897.) 


3iiiperceMt  in  Solatiop.       Gma.  per  100  cc.  Solution. 


IDO 

«7  4i 
7S.6g 

^» 
60.  )9 

13.70 

^•58 
0 


Sr(NOk)v 
O 
12.39 
21.32 
43  61 
39.71 
36  30 
75.42 

xoo 


Pb(NOi)s. 
46.31 
50 -47 
53  92 
45  34 
44.48 
25 .23 

19.13 
o 


SrCNO^s. 
o 

4  56 

8.14 

17.81 

18.74 
35.03 
37.54 
71.04 


Sp.  Gr.  of 
Solutions. 

1.4472 

1.4336 
1.4288 
1.4263 

1.4245 
1.4468 

1.4867 
I.5141 


Mol.  per  cent  in  Solid  Phaae. 
Sr(NQ,),.   ' 


FbCNO^),. 
100 
99  OS 
98.11 
97.02 
96.06 

83.84 
32.88 
o 


o 

0.95 
1.89 

2.98 

3.94 
16.16 
67.12 
100 


SOLUBILITT  OF  LeAD  NiTRATE  IN  EtHYL  AND   MeTHYL  AlCOHOL. 

Cms.  Pb(NOi)s  per  100  Gms.  Solvent  at: 

A 


r  ~\ 


^. CiHiOH  (Sp.  Gr.  0.9282)  4.96      5.82      8.77  12.8      14.9     (G) 

^CiH/)H  0.04  (20. 5**) (deB) 

^^CH^H  1.37      "         

(Gerardin,  1865;  de  Bniyn,  1893.) 

^<K)  oc  anhydrous  hydrazine  dissolve  52  gms.  lead  nitrate  at  room  temper- 
^^  with  formation  of  a  yellow  precipitate.  (Welsh  and  Broderson,  19x5.) 

Solubility  of  Lead  Nitrate  in  Pyridine. 

(Walton  and  Judd.  191 1.) 


«9  4 

10 

0 

••7 

M72 

H.75 
3ttq3 

40.03 


ja».Pb(N0k) 

t 

Gms.  PbCNOO, 

per  100  Gna. 

Solid  Phaae. 

f. 

per  100  Gms 

Solid  Phase. 

Pyridine. 

2  93 

Pb(N0i),.4CAN 

45 

22.03 

Pb(NQ,)MC,H,N 

2.14 

«( 

49-97 

29  37 

«« 

1.90 

u 

51  tr.  pt. 

•   •   • 

"  +Pb(N0,),.3CAN 

3.54 

M 

59  52 

36.70 

Pb(N0,),.3C»H»N 

3  93 

M 

70 

47.29 

«4 

5  39 

M 

80 

6Z.60 

M 

6.13 

M 

89  93 

90.21 

M 

6.78 

M 

94  94 

128.06 

M 

8.56 

M 

96  tr.  pt. 

•    •    • 

"  +3Pb(NO>),.2QH«N 

10  96 

M 

99  89 

143.36 

5Pb(NQ|),.aC»HftN 

13.20 

M 

104.90 

152 

-,          M 

1694 

M 

109.90 

163.80 

M 

to 

LEAD  NITRATB  362. 

Solubility  of  Lead  Nitrate-Nitrite,  Pb(N0a)i.Pb(N0i)t.2Pb(0H)i 
IN  Aqueous  Solutions  of  Acetic  Acm  at  13.3". 

(Chilesotd,  1908.) 


Normality  of 
Acetk  Acid 

Gms.  PbO  ner  xoo 
cc.  Sat.  Sol. 

Nonnality  of 
Acetic  Acid. 

Cms.  PbO 

Sat. 

0 

0.601 

0.25 

s- 

0.05 

I  323 

0.50 

9- 

O.IO 

2.18s 

0.7s 

I.S. 

13. 


xooc 


Gm.  Equir. 

per  Liter,     p 

1.03X10"* 

0. 56X10-* 

1.05  X10-* 

1. 00X10"* 

LKAD   OXALATE   PbCA- 

One  liter  of  water  dissolves  0.0015  gm.  PbC,04  at  18**  (conduc 

method).  (BOttgn—  Z-phyiik.  Chem.  46b  tea.  '03;  Kohlratticii—  /Ml  90^  3S6, 

LEAD   OXIDES.  Solubility  in  Water. 

(BOttger;  Ruer  —  Z.  anorg.  Chem.  50^  273,  *o6.) 
No.  Description  of  Oxide. 

1.  Yellow  Oxide,  by  boiling  Pb  hydroxide  with  10%  NaOH 

2.  Red  Oxide,  by  boiling  Pb  hydroxide  with  cone.  NaOH 

3.  Yellow  Oxide,  by  heating  No.  i  to  630® 

4.  Yellow  Oxide,  by  heating  No.  2  to  740^ 

5.  Yellow  Oxide,  by  heating  com.  yellow  brown  oxide  to  620*^  i .  09  X  io~* 

6.  Yellow  Brown  Oxide  commerciallv  pure  i.ioXio"* 

7.  Yellow  Brown  Oxide,  by  long  rubbing  of  No.  5.  i.  12X10"* 

Bottger  gives  for  three  samples  of  lead  oxide,  0.017, 0.021,  and 
gm.  per  liter  respectively. 

One  liter  HtO  dissolves  0.068  gm.  PbO  at  i8^  solid  phase  PbO  and  aio 
PbO  at  I8^  solid  phase  Pb«OsrOH)i.  (Pld«c 

Results  for  the  solubility  of  hydrated  lead  oxide  in  water  and  dilute 
solutions  are  given  by  Sehnal  (1909).  The  results  are  considerably  highe 
the  above,  viz.  0.1385  gm.  Pb  per  1000  cc.  HfO  at  20**;  with  increase  of 
the  solubility  decreases  rapidly. 

100  cc.  anhydrous  hydrazine  dissolve  i  gm.  lead  oxide  (red)  at  room  ter 

(Welsh  and  Brodeno 

Freezing-point  lowering  data  for  mixtures  of  PbO  +  PbS04  are  gi\ 
Schenck  and  Rassbach,  1908.  Data  for  mixtures  of  PbO  +  SiQi  are  gi> 
Weiller,  191 1,  and  by  Cooper,  Shaw  and  Loomis,  1909. 

LEAD  PerOXIDE  PbOs. 

The  two  forms  of  lead  superoxide,  (a)  amorphous  and  (6)  crystalline 
in  their  solubilities  in  sulpnuric  acid.  One  liter  of  very  concentrated 
dissolves  about  o.oio  mol.  PbOj  {b)  at  22®.  One  liter  of  cone.  HsSOi  a 
ing  1720  gms.  per  liter,  dissolves  0.099^  mol.  PbOs  (a)  at  22**.  The  solid 
is  slowly  converted  to  Pb(S04)j.  One  liter  of  H1SO4  containing  1097  gms. 
per  liter  dissolves  0.004  niol.  PbOi  at  22^.  The  solid  phase  is  converter 
quickly  to  Pb(S04)t*  In  more  dilute  HsS04  solutions  no  solubility  can 
tected.  (Dolexalek  aad  Fuck 

LEAD  PALMITATE,  LEAD  8TEABATE.    See  also  p.  360. 

100  cc.  absolute  ether  dissolve  0.0138  gm.  palmitate  and  0.0148  gm.  stc 

(Lido 

LEAD  TetraPHENYL  Pb(C<Hs)4. 
Freezing-point  data  for  Pb(C«H»)4  -h  Si(C«Hs)4  are  given  by  Pascal  (191 

LEAD  PHOSPHATE  (Ortho)   Pb,(P04)s. 

One  liter  water  dissolves  0.000135  gm.  lead  phosphate  at  20^  by  condu 
method.  (Bottfi 

One  liter  of  4.97  per  cent  aqueous  acetic  acid  solution  dissolves  1.2: 
Pbi(P04)i.  (Bertna 
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**  VOodNATB  PbC4Hi04. 

Solubility  in  Water  and  in  Alcorol, 

(PartheU  and  HQbner,  1903.) 

^taa.  HiO  diasc^ve  0.0251  gm.  PbC4H404  at  18",  and  0.0285  gm.  at  25*. 
^KQi&  95%  alcohol  dissolve  0.00275  gm.  PbCiHiOi  at  I8^  and  0.003  gm. 

^^^^  of  alcohol  used  «  0.8092. 

S(H«UBILITY  OF  LbAO  SUCCINATE  IN  WaTER. 
(CaaUmi  and  Diotalevi,  1905.) 
^  *••  lo*.  ai*.  3a*.  39*.  so*. 

UDs.  PbC4lI/)4  per  loo  cc. 
sat  sol.  0.015    0.019    0.024    0.027    0.029 

^  8ULFATB  PbSOi. 

Solubility  in  Water. 

(Average  curve  from  gravimetric  results  of  Dibbits  (1874),  Beck  and  Steg- 
■er  (1910)  and  Pleissner  (1907)  and  conductivity  results  of  B6ttger  (1903) 
IKohlrausch  (1904-05). 


r. 

Gns.  PbSOi  per  Liter. 

0 

0.028 

5 

0.031 

10 

003s 

IS 

0.038 

18 

0.040 

f. 

Cms.  PbSOi  per  Liter. 

20 

0.041 

25 

0.04S 

30 

0.049 

35 

0.052 

40 

0.056 

tadts  oonsiderably  higher  than  the  above  are  reported  by  Sehnal  (1909). 
iaothor  finds  0.082  gm.  PbSOi  per  liter  at  18*^  and  claims  that  the  presence 
i^Olt  in  the  PbS04  reduces  the  solubility  very  greatly.  His  results  for  the 
in  presence  of  small  amounts  of  H1SO4  are: 


kH^SOft  per  1000  cc  solu- 

ioB  o  0.0098    0.0196    0.0980    0.4900    0.9800 

■^dissolved  PbS04  per  1000 

c lohitioQ  at  ao^  0.082    0.051      0.025      0.013      0.006      o 

■aJ  also  gives  results  showing  that  the  solubility  in  water  and  dilute  HsSO« 

■tioQS  is  exact! v  the  same  at  100**  as  at  20**. 

[>tta  for  the  solubility  of  PbSOi  precipitates  are  given  by  deKoninck,  1907. 

umiLrnr  of  Lead  Sulfate  in  Aqueous  Solutions  of  Ammonium  Acetate 

AND  OF  Sodium  Acetate. 

(NofCi  and  Whitcomb,  1905;  Dunnington  and  Long,  1899;  Dibbits,  1874.) 

In  Ammooium  Acetate.  In  Sodium  Acetate. 

At  ai^  (N.  and  W.).  At  loo*  (D.  and  L.).  (D.). 


^.    ^ Gma.  per  Liter.         G.  NH4CSHA  G.  PbSO«   Gms.  per  100  r,»ns.  H/). 

jBytrr™*       „.  „  „    »  4'  -„-  ^  --  *       -..  „^  *      per  100  cc.  per  100  g.  •  >,  ^  ..  ^  '*     _^.  „^      » 

■fiWV       VbSOf       NH4C1HA.    PbSO,.      ^Solution.  &)lution.  NaQHA-      PbSO*. 

0    0.134   o    0.041    28  7.12  2.05   0.054 

»3S   2.10    7.98  0.636   32  9.88  8.2   0.853 

»?i       4SS        15-96    1-3^          37  1058  41          11-23 

4H.I      10.10        31.92    3.02          45  II.  10  / 

^vbilitt  OF  Lead  Sulfate  in  Aqueous  Solutions  of  Ammonium 

Acetate  at  25**. 

(Marden,  19x6.) 

^^ pg  1000  Gras.  Sat.  SoL                       Gms.  per  locx)  Gms.  Sat.  Sol.  j.    «  e      c^i 

ffii:*A.             PbSoT                    NH.CHA.  PbsoT  ^ 

70           0.636                     53.4  5.60  1. 012 

*S-9i            I -370                   106.8  16.8  1.024 

J^'7o          3.04                    213.7  38.9  1.045. 
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Solubility  of  Lead  Sulpatb  in  Aqueous  Solutions  of  Potas 

AND  OF  Sodium  Acetate  at  25**.    (Fos.  xgog.) 

In  Aq.  Potassium  Acetate.  In  Aq.  Sodium 


Cms.  per  xoo  Cms.  Sat.  SoL  Gnu.  per  xoo  Gms.  Sat.  SoL. 

r  "  \         Solid  Phase.  f  * "T^ 

CHiCOOK.  (CH«COO)tPb.  CHiCOONa.  (CHiCOO)sPb.      N&«^-^ 

4-33  2-54  PbSO,+PbK,(SO,),  6.69  0.78  O-   J4 

903  3.55                  "  6.95  o.8x  ^'  "^ 

17.81  5.43                **  ".76  a. 73  I.  ^ 
26.58  9.83                *•  16.90  5.70  a.jf^ 

28.82  11.40  "  19-92         8.24  3.^ 
28.93         19-41                  "                   21-51        IO-7S           4-^ 

In  the  case  of  the  CHsCOO Resolutions,  the  double  salt  PbKa(S04)f  ^^o" 
and  no  SO4  ions  enter  the  solution. 

Solubility  of  Lead  Sulfate  in  Aqueous  Solutions  of  Hydrochlowc  a 

OF  Nitric  Acids  and  of  Sodium  Chloride. 

^(Beck  and  StesmOUer,  19x0.) 

In  A/,.,-w.„«  ur\    '  In  Aq.  HNQi        In  Aq.  NaC 

In  Aqueous  HCl.  ati8*.  at  l8'. 

Normal-      Mgm.  Pb  Normal-    MfB- 

ity  of       per  100  oc    ity  of     ptf  ^ 

HNOb.  Sol.         NaCl.         So 

O.I         10.48      O.l       II- 
0.2        17.48      0.2      l8- 

0.3  23.41        0.3        36. 

0.4        29.84      0.4      33 
Solubility  of  Lead  Sulfate  in  Aqueous  Solutions  of  Sulfuric  Ac 

AT   18®.     (Pleissner,  1907.) 
(  See  alao  Sehnal,  preceding  page.)  ^1 

Gms.  per  Liter.  Millimols  per  Liter.  Gms.  per  Liter.  Milliniob  per' 


Normality 

Mimgrams 

At  is: 

Pb  per  xoo  cc.  Sohitioii. 

ofHQ. 

At  as*. 

At 

S7-.^ 

o(=pure 

H,0)    2.60 

3 

3 

.80 

O.I 

19 

22.18 

28. 

.04 

0.2 

35.70 

42.88 

54 

50 

0.3 

55.37 

65.15 

84. 

04 

0.4 

75-27 

88.80 

III. 

.90 

H,SO|.            PbS04.         H,S04.         PbSO^.                    HiSO*.  PbSO*.         SfSOT       Pl 

o               0.0382      o           0.126             0.0245  0.0194      0.25     0. 

0.0049      00333      0.05      o.iio             0.0490  0.0130      0.50     0 

0.0098      0.0306      0.10      o.ioi             0.4904  0.0052      5          0 

Solubility  of  Lead  Sulfate  in  Concentrated  Aqueous  Solutions  of  1 

(Schultz,  x86i;  Rodwell.  1862.) 

In  Aq.  H,S04.                           In  Aq.  HCI.      ,  In  Aq.  HNQ 

(a)       ih)              ic)                    (a)      ih)             (fi)  (a)   '   (6) 

1.540    63.4   0.003      I -05    10.6   0.14  1.08    II. 6 

1.793     85.7    O.OII      1.08    16.3    0.35  I. 12    17.5 

1. 841     97      0.039      I.  II    22      0.95  1.25    34 

I.  14        27.5         2.  II  1.42         60 
I. 16       31.6       2.86 

(a)  Sp.  Or.  of  Aq.  Acid,    (b)  Gms.  Acid  per  xoo  Gms.  Solution,    (c)  Gms.  PbSOi  per  xoo  Gms. ! 

Solubility  of  Lead  Sulfate  in  Conc.  Solutions  of  Sulfuric  Ac 

(Donk,  X916.) 

Gms.  per  100  Gms.  Gms.  per  xoo  GmsJ 

f.                    ^t.  Sol.                    SoUd  Phase.               f.  Sat,  Sol. 

H,S04.           PbSO*.  H,SO«.           PbSO*. 

O            51.2             O             PbSOi                                    100  61.2             O 

O            89.4             O                 "    +H,S04.H,0                100  72.5             0.1 

O            97                  O                 H,S04                                 100  96.3             0.2 

O            97.2             0.3                "     +PbS04                   100  99.1             0.9 

50         *5o.4          o                   PbSOi                   200  79              O 

50        '86.7          O.I                  "                      200  88.8          o.i 

SO         95.1          0.2                  "                      200  95.5          0.3 

50         99.3          0.6                 "                      200  98.9          I.I 

Additional  data  for  highly  concentrated  solutions  of  HsSOi  are  given  b) 
and  KanhaUser  (1916). 
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Solubility  of  Basic  Lead  Sulfates  in  Water  at  i8**. 

(Pleiasoer,  1907-) 

One  Liter  Sat.  Solution  Contains: 

Formula.  r *- ""> 

Mg.  Lead  Salt  «  Mg.  Pb  -  MillimoU  Pb. 

10.6 


«ui  Sulfate      PbS04.PbO  13.4 

^ead  Sulfate      PbS04.3PbO.H^     26.2  22 

erSULPATB  PbCSOOi. 

Solubility  in  Aqueous  Sulfuric  Acid  at  22^ 

(Doleaalek  and  Finckli.  1906.) 
L  per  Liter.  _.  ,. ,  _.  Cms.  per  Liter. 


0.050 
0.106 


PMSO*;,. 

ouua  rcjuc. 

H,SO.. 

PbCSO*),. 

0 

PbOSO«.H^ 

"53 

14.85 

PbOS04.H,0 

0.719 

•« 

1352 

16.17 

<( 

1. 198 

<■ 

1470 

930 

PbCSOJi 

1-557 

M 

1532 

9.46 

u 

2. IIS 

<■ 

1631 

19.80 

M 

5-749 

M 

1698 

33.34 

« 

9-303 

W 

1703 

35-22 

M 

d  phase  at  concentrations  of  acid  up  to  1352  gms.  per  liter  is  the  white 
of  the  compc^tion   PbOS04.H|0.     In  the  concentration  limits  of 
>-i703  gms.  HtSOi  per  liter  the  original  yellow  color  of  the  solid  phase 
ichang^. 

;-point  data  (solubility,  see  footnote,  p.  i)  for  mixtures  of  PbSC4-j-LitS04, 
CtS04  and  PbS04  +  Na»S04are  given  by  Calcagni  and  Mariotta  (19 12). 
r  mixtiu-es  of  PbS04  +  KsS04  are  also  given  by  Grahmann,  19 13. 

[ypo)8ULrATI. 

ty  OF  Mixtures  op  Lead  Hyposulphatb  and  Strontium 

Hyposulphate  at  25®. 

<Fock  —  Z.  Kryst.  Min.  38^  389,  '97.) 


in  Solntfaii. 


Grams  per  liter 
PbSsOr 


SrSsOe. 


Sp.  Gr.  of 
ludcns. 


="£ 


Mol.  per  cent  in  Solid  Pliaie. 
t»bS,Oe 


.4HsO. 
00 
O 


SrSsOe 


1000  00        145*6  I.II26 

98.95  2.97       151. 2  I.I184  030 

84.69  40.82  152.5  I  1503  3^7 
53.20    149.2   114. 5     I  2147    9.84 

37.70  256.1  85.0  1.2889  19.26 
24.25  310.3  67.0  1.3252  23  73 
21  91    373-7    708     I  3726   32.24 

11. 71  509.5    45-6     I. 4671    49-97 
000   374-3    00     1. 6817    000 

7LFIDK  PbS. 

'  HiO  dissolves  3.6.  lo"*  gm.  Mols.  =  0.00086  gm.  PbS  at  18" 
Jicd  by  conductivity  method.     See  also  Bruner  and  Zawadzki  (1909). 
dtagrams  for  PbS  -h  ZnS  and   PbS  4-  AgjS  are  given  by  Friedrich 
tesitlts  for  PbS  -f  SbjSi  are  given  by  Wagemmann  (191 2). 


100. o 

99  7 
96.13 

90. 16 

80. 74 

76.27 

67.76 

50. 13 
000 

(^'eigel.  1907.) 


JLTONATBS. 


Name. 


Solubility  in  Water. 

Formula.  t 


«  Gms.  Salt  oer 


•  iooGm».H^.      Authority. 

nodobenzenesulfonate     CnHAl4S,Pb.4H^  20  0.77    (Boyle.  1909.) 

ihthalene  Sulfonate  (CMiHTSQ,),Pb.H,0    25  0.4      (^'itte.'x5;Euwe8.'o9.) 

"  "  (C»H7S0,),Pb.2H,0  24.9  4.19s  (Euwes,  1909.) 

oanthzene  Monosulf onate        x  HiO  20  0.014  (Sandquist,  191 3.) 

••  "  3H,0  20  0.08 

-  0.14 


4H,0 


20 


Gins.  PbC|0«H4  prr 
xoo  cc.  aolutioa. 

f. 

Gms.  PbOOA  per 
xoo  cc.  SohitiaD. 

!•. 

Gms.  pumps 
looccSoblMi. 

OOIO     (P.  and  HO 

50 

0.00225 

70 

0.0032 

00108 

55 

0.00295 

75 

0.0033 

0  00105 

60 

0. 00305 

80 

0.0038 

00015 

65 

0. 00315 

85 

0.0054 
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LEAD   TABT&ATK   PbC40«H«. 

Solubility  in  Water. 

(CaBtocii  and  Zachoder  —  Bull.  soc.  chim .  [3]  jj,  751,  '05;  Parthcil  and  Hafaner  ^-  Aichhr.  Aom. 34^ 

413.  '03-) 

18 

25 

35 
40 

Note.  —  The  positions  of  the  decimal  points  here  shown  are  just 
as  given  in  the  original  commiinications. 

100  gms.  alcohol  of  0.8092  Sp.  Gr.  (about  95%)  dissolve  0.0028  gm. 
PbC40eH4at  18**,  and  0.00315  gm.  at  25**.  CP-wdW 

LECITHIN  C«,H8«NPO». 

100  gms.  of  sat.  solution  in  aqueous  5%  bile  salts  contain  ^.5  gms.  ledthia  a1 

15^-20   and  7  gms.  at  37®.     Lecithin  is  practically  insoluble  in  water. 

(Mooic.  WOhb  Mad  HatcUBMD,.i9^ 

LEUCINE  CH,(CH,),CH(NH,)COOH. 

100  cc.  HsO  dissolve  2.2  gms.  leucine  at  18^. 
100  cc.  alcohol  dissolve  0.06  gm.  leucine  at  17®. 

Data  for  the  solubility  of  leucine  in  aqueous  solutions  of  salts  at  20*  are  P^ 
by  Wiirgler,  19 14,  and  Pfeiffer  and  Wflrgler,  19 16. 

LIGNOCEBIC  ACm. 

Data  for  the  freezing-points  (solubility,  see  footnote,  p.  i)  of  mixture 
lignoceric  acid  and  other  compounds  are  given  by  Meyer,  Brod  and  Soyka,  t* 

LIGBblN. 

100  cc.  HjO  dissolve  0.341  cc.  ligrdin  at  22*,  Vol.  of  solution  =«  100.34,  Sp- 
0.9969. 

100  cc.  ligrdin  dissolve  0.335  ^*  ^lO  at  22*,  Vol.  of  solution  »  100.60,  Sp.. 
0.6640.  (Hen,  % 

UTHITTM  Li. 

One  gm.  atom  Li  dissolves  in  3.93  gm.  mols.  NHi  at  — 8o*,  at  —50*,  at  — . 
and  at  0°.  (Ruff  and  GeiicI,  x! 

UTHITTM  ACETATE  CH,C00Li.2H,0. 

Freezing-point  data  for  mixtures  of  lithium  acetate  and  acetic  acid  are  gi 
by  Vasilev,  1909. 

LITHITTM  SulfoANTIMONATE  Li«SbS4.ioH20. 

Solubility  in  Water  and  in  Aqueous  Alcohol. 

In  Water.     (Donk,  1908.)  In  Aqueous  Alcohol  at  10^  and  30*. 

Authority 


f. 

Gms.  LisSbS« 

per  100  Gms.  Solid  Phase. 

f. 

Gms.  jper 

xoo  Gms. 
Sol. 

Solid  Phase. 

Sat.  Sol. 

CsHiOH. 

LiiSbSt. 

-  1.7 

7.1 

Ice 

10 

10.7 

41.8 

Li^SbS4.icH,0    C 

-  32 

12.8 

10 

26.2 

36. s 

14 

-  S.I 

I7S 

10 

66.2 

20.6 

M 

—  10.8 

23.2 

30 

13  3 

46.3 

Li,SbS,.8iH,0 

-IS. 9 

28.S 

30 

SI. 9 

30.7 

«« 

—  26.2 

3S  3 

30 

S4-8 

29.9 

«« 

-42 

40.4 

Ice+Li,SbS«.zoH,0 

30 

S8.4 

30.8 

M 

0 

4S.S 

Li,SbS4.ioH,0 

30 

S8.6 

32.3 

"  -|-Li,SbS4 

+  10 

46.9 

*« 

30 

65.26 

29.31 

LitSbS, 

30 

SO  I 

«4 

30 

74  3 

24.1 

i« 

SO 

S^3 

M 

30 

79  S 

20.5 

u 

(Schieine* 


191a) 
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BEHZOATl  C«H«COOLL 

Solubility  in  Aqueous  Alcohol  Solutions  at  25**. 


1. 103 
1.08S 
1.072 
1.052 
1.030 
1.003 


(SddeU.  Z9ZO.) 

Gms.  CACOOIi  Per  cent 

per  100  Gms. 


Sat.  Sol. 
27.64 
28.60 
28.50 
27.80 
26.20 
2360 


q^Hin 
Sonrent. 

60 
70 
80 
90 

95 
100 


d%  of 
Sat.  Sol. 

0.970 
0.932 
0.890 
0.847 
0.823 
0.799 


Gms.CACOOU 

per  zoo  Gms. 

Sat.SoL 

19.80 

15.40 

10.70 

6.40 

4.50 
2.60 


(U.S.  P.) 
ft 


i.  H/)  dissolve  about  40  gms.  C«HiCOOLi  at  the  b.  pt. 
s.  alcohol  dissolve  about  10  gms.  C«HtCOOLi  at  the  b.  pt. 

C  BORATl  LiiOBsO^ 

Solubility  in  Water. 
t®  o        10        20       30       40         45 

«i/)B«Oi  per  100  Gms.  H2O     0.7      1.4      2.6      4.9    11. 12    20 

(Le  Chatelier.  1897) 

lUM  IN  THE  System  'Lithium  Oxide,  Boric  Oxide,  Water  at  30®. 

•  (Dukebki,  1907.) 

Gms.  per  100  Gm^.  Sat.  Sol. 


Solid  Phase. 
LaOH.HiO 


«( 


+LM>.BA.i6HiO 
L40.BAi6HsO 


i< 


(i 


u 


u 


u 


(I 


(( 


41 


Li|0.2BA-«HiO 


LiiO. 

1.32 

0.86 

O  53 
2.17 

2.61 

5.08 

4.10 

3-22 

1-55 

1.30 
0.96 

0.63 

o 


3.36 

2.47 

2.47 

13.12 

16.39 
30.81 

27.07 
15.40 
15.40 
14.14 
11.47 

4.85 

3-54 


Solid  Phase. 
Li^.3BA.sH^ 


<i 


u 


u 


u 


LiiO-sBA-ioH/) 


II 


M 


If 


0  Gmi.  Sat  SoL 
BA.      ' 

•    •    • 

2.98 

3.38 
3  56 
2.78 
2.42 
2.51 

3  27 
6.90 

14.78 
22 

23.8 

6.20 

g-point  data  (solubility,  see  footnote,  p.   i)  for  mixtures  of  LiBOs 
I,  and  LiBOi  +  LijSiOi  are  given  by  van  Klooster,  1910-11. 

i  BROMATl  LiBiO,. 

B.  HfO  dissolve  153.7  gms.  LiBrOi  at  18^,  or  100  gms.  saturated  solu- 
lin  60.4  gms.     Sp.  Gr.  of  sol.  »  1.833.  (Mylius  and  Funk.  1897.) 

i  BROMIDE  LiBr.2H,0. 

Solubility  in  Water. 

(Kremen,  1858;  Bogorodsky,  1894;  Jones,  1907-) 


B(OH)i 


II 


i€ 


Gms.  LiBrper 
too  Gms.  HsO. 

Solid  Phase. 

f. 

?^gI;^'iSo.     Solid  Phase. 

5 

1.058 

Ice  (J) 

10 

166 

LiBr.sHiO  (K) 

4 

4.274 

u 

20 

177 

i< 

7 

8.678 

M 

30 

191 

(1 

17.80 

U 

40 

20s 

•< 

37.64 

M 

44 

209 

"  +LiBr.HiO  (B) 

50 

"  +UBr.3lV) 

50 

214 

LiBr.  HiO  (K) 

80 

LiBr.3H,0 

60 

224 

II 

122 

(« 

80 

245 

II 

143 

"  (K) 

100 

266 

II 

160 

"  +LiBr. 

2H^  (B) 

159 

•    •    • 

LiBr.H,0+LiBr  (B) 

g-point  data  for  LiBr  +  LiOH  (Scarpa,  191 5),  for  LiBr  +  A^Br. 

(Sandonnini  and  Saupa,  19x3-) 
••  glycol  dissolve  60  gms.  LiBr  at  14.7^  (de  Coninck,  1905*) 


UTHTOM  CAMPHORATl 
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DiLITHIUM  d  CAIIPHORATI  QoHiALit. 

Solubility  in  Aqueous  Solutions  of  Camphoric  Acid  at  I3.5'— j6* 

AND  Vice  Versa. 

(JnngflfiVh  and  Landrieu,  X914.) 


Gms.  per  xoo  Cms.  Sat.  Sd. 
C»Hu(C00H),.      CieHMO«Li«. 


0.621 
2.02 

3-2S 

3-99 

3-43 
2.87 

o 


o 

3-77 
10.63 

12.61 

20.56 

24.69 

37.16 

40.80 


Solid  Phase. 
Camphoric  Acid 


« 


« 


Monolithium  Tetracamphorate 

« 

Dicamphorate 


CHmCCOOH), 

« 

CioHii04U.3C]iH]A 
«< 

CioHii04.Li.C]oBiA 


1 

t 


« 


M 


CioHuOiLi 
CieHi404Lii 


Camphorate 
Dilithium  Camphorate 

The  mixtures  were  kept  in  a  cellar  at  nearlv  constant  temperature  and  sfaabi 
from  time  to  time  until  equilibrium  was  reached.  Additional  results  at  xf-^i 
are  also  given. 


CARBONATE  LitCO,. 

Solubility  in  Water. 

(Bevade,  1885;  Flttckiger,  1887;  Draper,  1887.) 

An  average  curve  was  constructed  from  the  available  results  and  the  foUowiai 
table  read  from  it. 


i 


Gms.  LiaCOBper  100  Gms. 


Gnu.  LijCOs  prr  100  Gms. 


O 
10 
20 

25 
30 


rater. 

I  54 
1-43 

1-33 
1.29 

I  25 


»   • 

Water. 

Solution. 

40 

1. 17 

1. 16 

so 

1.08 

1.07 

60 

1. 01 

1. 00 

80 

0.85 

0.84 

100 

072 

0.71 

Solution. 

1. 41 

I   31 
1.28 

1.24 

Density  of  sattirated  solution  at  o**  =  1.017;  at  15®  —  1.014. 

Solubility  of  Lithium  Carbonate  in  Aqueous  Solutions 

Alkali  Salts  at  25®. 

(Geffcken  —  Z.  anorg.  Chem.  43,  197,  '05.) 

The  original  results  were  calculated  to  gram  quantities  and  pi 
on  cross-section  paper.  The  figures  in  the  following  table  were 
from  the  curves. 

Gms  Salt  Grams  LiaCOs  per  Liter  in  Aqueous  Solutions  of: 


!«' Liter.    ^cIOb. 

o       12.63 


10         12 
20         13 

30         13 

40         13 

60 

80 
100 
120 
140 
170 
200 


100  gins,  aq 
One  Titer  sat 


95 
10 

25 
40 


KNO,. 
12.63 

13    05 

13.6 
13.8 
13.8 
13.6 

135 

13.0 
12.6 
12.2 


KCl. 
12 

13 
13 
13 
14 
14 
14 
13 
13 
13 


63 
10 

5 
8 

o 

2 

o 

9 
7 
3 


NaQ. 
12.63 

13-4 

13  9 

143 
14.6 

145 
14.4 

14.2 

14.0 


KaSO«. 
12.63 

13 -9 
14.7 

154 
16.0 
16.9 

17-7 
18.2 


NaaSO«. 
12.63 

140 

15.0 

16.0 

16.6 

17.8 

18.6 

19.4 

19.9 

20.4 


NH«C1.    (NH4)iS^ 
12.63      ^^'^ 


16.0 
19.2 

21-5 

26.0 
27.6 
28.4 
28.7 
28.8 
28.9 
29.0 


20.7 
25.0 
28.2 
30.8 

35^ 

41.0 
42.6 

43  S 


alcohol  of  0.941  Sp.  Gr.  dissolve  0.056  gm.  LijCOi  at  15.S*. 
sol.  in  water  contams  o.  1 722  gm.  mols.  =  12.73  gnis.  LitCOs  at  2  ^ 

Aseno  and  VaUa.  19'  ^ 


369 


LITHIUM  CARBONATl 


n  or  Lithium  Carbonate  in  Aqueous  Solutions  of  Organic  Com- 
pounds AT  25*. 
(Rothmund,  1908.  x9zo;  see  also  Traube,  1909.) 

lubility  in  H«0  —  0.1687  mols.  LisCOt  per  liter  »  12.47  gms,  at  25^ 


Gm.  Mols.  Li|CO|  per  Liter  in  At].  Solution  of: 

xNa  SolatkNi  of: 

/ 

-^ 

Nonnafity. 

0.25 
Normality. 

o-s 
Normality. 

X 

Normality. 

Ucohol 

•    •    • 

0.1604 

0.1529 

0.1394 

cohol 

O.1614 

O.I5SS 

O.I417 

0.1203 

Jcohol 

0.1604 

0.1524 

0.1380 

0.1097 

»hol  (tertiary) 

0.1564 

0.1442 

0.1224 

0.0899 

0.1600 

O.15IS 

0.1366 

O.IIO4 

0.1580 

0.1476 

0.1300 

•    •    • 

shyde 

0.1668 

0.1653 

0.1606 

O.1531 

0.1660 

0.1629 

0.1565 

0.1472 

0.1670 

0.1647 

O.1613 

0.1532 

0.1705 

0.1737 

0.1778 

•  •  • 

igar 

0.1702 

0.1728 

0.1752 

0.1778 

;ar 

0.1693 

0.1689 

O.1661 

O.I5S7 

0.1686 

0.1673 

0.1643 

0.1605 

0.1667 

0.1643 

0.1600 

0.1523 

Ipyrone 

0.1562 

0.1460 

0.1280 

0.0992 

i 

0.1653 

0.1630 

0.1577 

0.1466 

mine 

0.1589 

O.1481 

0.1283 

0.0937 

0.1592 

0.1503 

0.1347 

0.1091 

0.1604 

0.152s 

0.1377 

0.1113 

le 

•    •    • 

O.1614 

0.1520 

0.1358 

lie 

O.1618 

0.1556 

0.1429 

0.1178 

yanide 

0.1697 

0.1704 

•    •    • 

•  •  • 

{-point  data  for  mixtures  of  LitCOt  +  LisSOi 

(Amadori,  19x2.) 

+  K,CO,. 

(Le  Chatelier,  1894.) 

I  (Bi)   CARBONATl  LiHCQ,. 

L  HjO  dissolve  5.501  gms.  LiHCOi  at  13". 


(Bevade,  1884.) 


I  CHLORATE  LiClO,. 

u  H^  dissolve  213.5  fi^s.  LiClOi  at  18%  or  100  gms.  sat.  solution  con- 
nns.     Sp.  Gr.  of  sol.  »  1.8 15.  (Mylius and  Funk.  1897) 

^  H|0  dissolve  483'gms.  LiClOi  at  1 5^  du  of  sat.  sol.  »  i  .82.    (Garlaon.  1910.) 


i  CHLORAURATB  LiAuCU 


Solubility  in  Water. 

(Rosenbladt,  1886.) 


100  Gms.  Solution. 

53-1 

57-7 
62.5 


f. 

40 
50 


Gms.  LiAuCU  per 
100  Gms.  Solution. 

673 
72 


f. 

60 
70 

80 


Gms.  LiAuCU  per 
100  Gms.  Solution. 

76.4 

81 

85.7 


ITHIUl 

K  CHLOBIDK 

K  CHLORIDE  UCl. 
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• 

ITHIUl 

< 

Solubility  in  Water. 

(Average  curve  from  results  of  Gcriach,  x8 

f. 

Cms.  LiCl  per  100  Cms. 

r. 

Gma.  LiQ  per  10 

Water.               Solution. 

W«ur.           S 

o 

67                     40.1 

40 

90s 

lO 

72                     41.9 

so 

97 

20 

78s            44 

60 

103 

2S 

81.5            44.9 

80 

"5 

30 

84. S            45-8 

100 

127. s 

Density  of  saturated  solution  at  o^  1.255;  ^^  ^5%  i*275> 


Solubility  of  Lithium  Chloride  in  Aqueous  Solutions  of  H 

Acid. 

Results  at  o*".     (Engel,  1888.) 
Cms.  per  too  cc.  Sat.  Sol. 


UCI. 

SI 
41.4 

28.5 

24.6 


HCl. 
O 

8.2 
24.1 

29. S 


i^  of  Sat.  Sol. 

I -255 
1.243 
1.249 
1.251 


Results  at  2$\  (Her 

Gms.  per  100  cc.  Sa< 

UCl.        '  i 

574  o 

56.87  2 

S3  64  3 

51.98  6 


Solubility  of  Lithium  Chloride  in  Aqueous  Solutions  of  Alo 

(Pinar  de  Rubies,  1913-19x4.) 

The  LiCl  was  determined  by  titration  with  AgNOi.     Solutions 
constant  agitation  for  many  hours.     Solid   phase,  LiCl.HsO  for  ; 
The  anhydride,  LiCl,  separates  only  from  the  most  highly  concent 
solutions. 

Gms.  per  too  Gms.  Sat  5>ol. 


Gms.  per  100  Gms.  Sat.  Sol. 


CH.OH. 
O 
10 
20 

30 
40 


LiCl. 

44-9 
40.9 

3725 

33-3 
29.4 


C,H,0H. 

50 
60 

70 

7S 

80 


ua. 

2S-7S 
21.6 

21. 1 

20.8 

20.75 


Solubility  of  Lithium  Chloride  in  Ethyl  Alcohol  at  Dj 

Temperatures.       (Turner  and  Bissett,  1913) 


f. 

o 

S 
10 

15 
17 


Gms.  LiCl  pel 
Gms.  C3H1C 

14.42 

1504 
16.77 

18.79 

20.31 


T  TOO 

OH. 


Solid  Phase. 

LiC1.4C,H50H 


(( 
l( 
it 
« 


f. 

20 

30 
40 

SO 
60 


(xms.  LiCI  per  k 
Gms.  CH.OH, 

24.28 
25.10 

2S.38 
24.40 

23.46 


Solvent. 


Solubility  of  Lithium  Chloride  in  Several  Solvbn 

Gms.  LiQ 
Authority.  Solvent. 


Alcohol: 

Methyl 

25 

Ethyl 

25 

Propyl 

25 

« 

? 

« 

25 

AUyl 

25 

(( 


tt 


f. 


25 
? 

25 
25 


per  100 

Gms. 

Solvent. 


903 
7.2 


Gms.  LiCl 
per  TOO 
Gms. 
Solvent.      ^* 

•  Alcohol: 

42  .  36    (Turner  ic  Bissett.  1913)  Amyl 

2  .  54*  (Patten  &  Mott,  1904.) 

16 .  22     (Turner  &  Bissett,  1913.) 

15.86     (Schlamp,  1894.)  Butyl 

3 .86*  (Patten  &  Mott,  1904.)     Glycerol  25 
4.38*        "  "  Phenol      S3 

•  Fuse%i  LiCl  ased  for  these  determinations. 

100  CC.  anhydrous  hydrazine  dissolve  16  gms.  LiCl  at  room  temp. 

(Welsh  and] 


(Tomei 
(Andrew 
9*         (Fatten 

10. S7* 
4.32* 
I  93* 
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LITHniM  CHLORIDE 


TJBiLiTY  OF  Lithium  Chloride  in  Several  Solvents. 

(Laszczynski,  1894;   deConinck,  1905.) 


n  Acetone.  (L.) 


Gms.  LiCl 
t*.        per  100  Gms. 
(CH,),CO. 

46  3- 76 

53  3- 12 

58       2.14 


In  Pyridine.  (L.)   *  In  Glycol,  (dc  O 

Gms.  LiCl  ^  Gms.  Lia 

t**.     per  100  Gms.     t*.  per  100  Gms. 
C»H»N.  Sat.  SoL 

IS         7.78 

ICO  14. 26 


15 


II 


Solubility  of  Lithium  Chloride  in  Pyridine. 

(Kahknberg  and  Knuskopf,  1908.) 


In  Anhydrous  Pyridine.                      . 

xuv/; 

^0  i^yriuinc  T  37©  ri|i 
by  Volume. 

r. 

Guts.  LiCl  per  100  Gms. 

Solid  PhAse 

f. 

Gms.  LiCl 

per  100  Citnu. 

S«t.Sol.         bolvent. 

i^MIU   A  UB9C* 

Sat.  Sol. 

Solvent. 

s 

11.31           12.71 

LiC1.2CJH[jN 

22 

12.50 

14.31 

iS 

11.87         13  47 

(< 

32 

13.79 

15.98 

40 

11.60         13.10 

LiCl.C»H,N 

45 

15.58 

18.46 

60 

11.38         12.84 

« 

58 

16.72 

20.08 

So 

II. 71         13-27 

U 

72 

17.12 

20.66 

100 

13.01         14.98 
^-Uaap.  about  aSr. 

tt 

97 

18.35 

22.48 

Solubility  of  Lithium  Chloride  at  25°  in  Mixtures  of: 


Gas.Ac^Q«ie 

poioo 


Acetone  and  Benzene. 
(Maidoi  and  Dover,  191 7) 

Gms.  Acetone 


Lia 
per  100  Gms. 


ICO 

90 
80 

60 


2.30 

1.69 

0.966 

0.234 


Gms.  Lia 

per  100  Gms.    per  loo  Gms. 
Solvent.  S<dvent. 

0.088 


Ethyl  Acetate  and  Benzene. 

(Marden  and  Dover,  1917.) 

Gms.  Ethyl  AceUte      Gms.  Lia 
perioo  Gms.         per  100  Gms. 


40 

20 

10 

O 


0.019 
0.009 
O 


Solvent. 
100 

90 
80 

70 


Solvent. 
1.78 

0.147 
0.028 

0.005 


I^ISTMBUTION  OF  LiTHIUM  ChLORIDE   BETWEEN   WaTER  AND  AmYL 

Alcohol  at  30®. 

(Dhar  and  Datta,  1913.) 


Mok. 

Ua  per  Liter. 

Mols. 

Lia  per  Liter. 

Cl 

H^Um 

'1.  Alcohol  Layer  Cf. 

HfO  Layer 

Ci.  Alcohol  Layer  cj. 

Ci 

3  24 
3.06 

0.0347 

93.37 

2.68 

0.0240 

II I . 66 

0.0325 

94.15 

2.58 

0.0275 

113.40 

2-93 
2.82 

2.76 

0.0300 

97.70 

2.34 

0.0200 

"7 

0.0275 

102 . 58 

1.84 

0.0125 

147.2 

0.0250 

110.40 

0.65 

0.0030 

216.66 

JrJ'**"8^PcMnt  data  (solubility,  see  footnote,  p.  i)  are  given  for  the  following 
tBOtimi  01  lithium  chloride  and  other  compounds. 

^-^''"^^Chloride  +  Uthium  Hydroxide  (Scarpa.  1915) 

M  "t"  Magnesium  Chloride  (Sandonnini,  1913. 19x4.) 

^  -|-  Manganese  Chloride  (Sandonnini  and  Scarpa.  19x3.) 

M  +  Potassium  Chloride  (Richards  and  Meldrum.  1917.) 

^  -I-  "  "  +NaCl  (Richards  and  Mddrum.  1917.) 

^  +  Rubidium  Chloride  (Richards&Meldrum,'i7;Zemcznzny  ft  Rambach/ia) 

^  -|~  Silver  Chloride  (Sandonnini,  1911a,  1914.) 

^  -|~  Sodium  Chloride  (Zemcznzny  and  Rambach,  19x0.) 

^  -|-  Strontium  Chloride  (Sandonnini,  1911.  191  la,  19x4.) 

^  +  Thallium  Chloride  (Sandonnini.  X9xi.  19x4.) 

+  Tin  Chloride  (ous)  (R«ck,  19x4.) 
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LITHIUM  CHBOMATI  LitCrO«.2HsO. 

UTHIUM   BIOHBOMATK  Li,Cr,0,.2HA 

Solubility  in  Water  at  3o*. 

(Scbcdneniaker  — Z.  physik.  Cbem.  5S  79.  '06;  at  i8*.MyUt»  and  Funk ^ Bcr.  jOh  iyi8»M 


Compoaidon  in 

Weiffht  per  cent: 

4QnIbf 

Of  Solution. 

Of  Residue. 

Phase. 

%CrO«. 

%Li,0. 

%CrO». 

%U|0. 

0.0 

7.09 

•    •    • 

•  •  * 

LiOH.H^ 

6.986 

7-744 

4322 

18.538 

M 

16.564 

8.888 

10.089 

19-556 

m 

25.811 

10. 611 

15-479 

21.106 

« 

33 -618 

12.886 

24  365 

19.398 

M 

37-4" 

14.306 

44-555 

17. 411 

UOH  JI|0  +  U^CxO^aB^ 

37-S8S 

14.381 

36.331 

18-552 

M                                                    M 

37-495 

13-3" 

51  075 

16.384 

LisCrO«.aHaO 

40.280 

10.858 

•  ■  • 

•  •  • 

•t 

43.404 

11.809 

53-793 

14.070 

Li/:rO».aHsO  +  U^Cr^.*B^ 

45-130 

9-515 

56.085 

10.190 

Li4Qrs07.aHaO 

47-945 

7 -951 

58.029 

9.238 

M 

57-031 

6.432 

65.560 

8-733 

M 

67-731 

5-713 

71.687 

8-513 

U^Cr^^HiO  +  CtOb 

67.814 

5  689 

80.452 

3-780 

M                                m 

65.200 

4.661 

•  •  • 

•     •     • 

OrOb 

63-257 

2. 141 

85.914 

0.758 

m 

62. 28 

•  •  • 

•  •  • 

•     •     • 

m 

A  sattirated  aqueous  solution  contains: 

49.985  per  cent  Li2Cr04,  or  100  grams  H,0  dissolve  oq.q<  sram! 
Li,Cr04  at  30^  (S.). 

56.6  per  cent  LiaCrjOy,  or  100  grams  Hfi  dissolve  130.4  gram! 
Li.Cr.O,  at  30°  (S.). 

52.6  per  cent  LiaCrO*,  or  100  grams  H,0  dissolve  iio.o  gnunf 
LiCrO^  at  18°  (M.  and  F.). 

Sp.  Gr.  of  sat.  solution  at  18**  —  1.574. 

LITHIUM  CITRATl  C,H4(OH)(COOLi),.4H,0. 

100  gms.  HiO  dissolve  61.2  gms.  Li  citrate  at  15*.    du  sat.  sol.  =  1.187. 

(Greenish  and  Smith,  T902. 


Solubility  in  Aqueous  Alcohol  at  25*. 

'  (Seidell,  19x0.) 


Wt.  % 

dHjOH 

in  Solvent. 

Sat.  Sol. 

Gms. 
C,H.OH(COOLn,.- 
4HsO  per  100  Gms. 
Solvent. 

Wt.  % 

Cjppk 

in  Solvent. 

Sat.  Sol. 

Cms. 
C|ILpH(COOLi% 
4H|0perxooG]Ba 
Solvent. 

0 

I. 216 

74  50 

50 

0-933 

4.93 

10 

1.150 

49  30 

60 

0.897 

2.25 

20 

1.083 

32.10 

70 

0.867 

0.60 

30 

1.025 

18.80 

80 

0.838 

0.30 

40 

0.976 

9.65 

100 

0.788 

0.02 
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UTHIUM  FLUOBIDB 


TLVOBIDK  LiF. 

lOO  gms.  H«0  disBolve  0.27  gm.  LiF  at  I8^    Sp.  gr.  of  sol.  »  1.003. 

(Mylius  and  Funk,  1897.) 

F.-pC  data  for  LiF  +  LiOH  and  for  LiOH  +  Lil  are  given  by  Scarpa,  1915. 
UIHIUli  rOBKATl 


f. 


HCOOLL 
y  Solubility  in  Water. 

(GroKbuff,  1903.) 

Gms. 

'too  Gms.  per  100  ICok.     SolidPhMe. 
HiO. 
9.28    HCOOLi.HsO 

II. 18      " 
13.36 

19.14 
28.22 


Sohtfinn. 

JO 

21 

14 

0 

24 

42 

zS 

27 

85 

49  5 

35 

rto 

74 

44 

91 

Mols. 
HCOOU        HCOOU       SoiM  phw. 
per  zoo  Gms.  per  100 Mob.   *»»»«» '^"•^• 


HCOOLi.H,0 

HCOOU 

« 

« 


« 


H,0. 

H/). 

91 

54.16 

40.90 

98 

57.05 

45  99 

104 

5764 

47.11 

120 

59.63 

51  13 

Sp.  gr.  sat.  sol.  at  .18*  ~  1.142. 

Solubility  op  Neutral  Lithium  Formate  in  Anhydrous  Formic  Acnx 

(Groschuff.  1903.) 


r. 

o 
18 

39 
60 

79 


Cms.  HCOOU 

per  100  Gms. 

Solutkm. 

25-4 

25-9 
26.4 

26.9 

27.8 


Mols.  HCOOU 

per  100  Mols. 

.HCOOH. 

30 

30.9 

31-75 
32.6 

34 


SoUd  Phase. 

HCOOLi 

« 


UTHIUM  mPPURATl  C«HtCO.NHCHsCOOLL 

too  gms.  HsO  dissolve  about  40  gms.  of  the  salt  at  15-20^. 


i^A 


100  Gms. 
ion. 


LiOH.HiO. 
Solubility  in  Water. 

(Dittmar,  1888;  Pickering.  1893.) 

Gms.  per 
§ok 


(Squire  and  Caines,  1905.) 


10.5 
18 
O 
10 


L%0      - 


6.67 
6.74 

6.86 
6.9s 


LiOH. 

7- 23 

II. 2 
10.64 
10.80 
10.99. 
II. 14 


Gms.UOH 

per  100  Gms. 

HiO. 


12.7 
12.7 
12.8 
12.9 


f. 

30 
40 

50 
60 

80 

100 


TOO  Gms. 
lution. 


U,0 

7.05 

7.29 

7.56 

7.96 

8.87 

10.02 


LiOH. 

11.27 

11.68 

12.12 

12.76 

14.21 

16.05 


Gms.  LiOH 

per  100  Gms* 

H,0. 

12.9 

13 

133 
13.8 

153 

17. 5 


SOLCBIUTY  OF  LiTHIUM   HYDROXIDE   IN   AqUEOUS  SOLUTIONS  OF   LiTHIUM 

SLXFOANTIMONATE  at  30**  AND   ViCE   VeRSA. 

(Donk,  1908.) 


Gaw-per  xooGni. 

Gms. 

fwT 

xoo  Gms. 

Sofid  Phase.; 

Sol. 

Solid  Pbue. 

LiOB.               UtSbS,. 

LiOH. 

Li«SbS4r 

II.4                  0 

UOBMfi 

2.1 

48.3 

LiOH.H^ 

91              8-3 

M 

2.1 

521 

"  +Li,SbS,.ioH/) 

2.3            29.9 

M 

1.4 

Si-8 

U^bS..ieIUO 

0 

51-3 

t* 

Data  for  equilibrium  in  the  system  lithium  hydroxide,  phenol,  water  at  25®  are 
given  by  van  Meurs,  1916. 
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lODATE  Li(IO,).|HA 


100  gms.  HiO  dissolve  80.3  gms.  LilOt  at  i8^  or  100  gms.  solutkm  contua 
44.6  grams.     Sp.  gr.  of  sol.  »  1*568.  (M^^BnmodFv^an^ 

UTHTOM  IODIDE  LiI.3H,0. 

Solubility  in  Water; 

(Kremers,  1858,  i860;  ice  curve,  Jooes,  1907.) 


f. 

•0.296 
-I. 218 
•2.70 
6.14 
■16.2 

■25 

•SQ 

•6q  Eutec 

•60 

•40 

-20 

o. 

10 


Gms.  per  100  Gms. 


Water. 
1.08 

4  36 

8.71 

17.69 

38.31 
48.67 

85   13 

Q3 
100 

118 

134 
151 
157 


Sat.  Sol. 
1.06 
4.19 
8.02 

^S  OS 


70 
72 


27 

32 
46 
48.2 

SO 

54  13 
57  27 

60.2 

61. 1 


Solid  Phase. 
Ice 

« 
« 
« 
« 

lce+LiI.3H,0 

LiI.3H,0 
« 

« 

« 

« 


f. 
so 

2$ 
30 
40 

SO 

60 
70 

75 

75 

85 
80 

100 

120 


Gms.  per  too  Cms. 


Water. 

I6S 
167 

171 

179 

187 
202 

230 

263 

m.  pt. 
m.  pt. 

435 
481 

590 


Sat.  Sot 
62.2 
62.6 
63.1 
64.2 
65.2 
66.9 
69.7 

72. s 


81.3 
82.8 

85.5 


Sofid 
LiI.3HiQ 


M 

a 
a 

M 
€€ 
M 
M 

<( 


LiI.2HiO 
Ltl.H|0 


u 


Solubility  of  Lithium  Iodide  in  Several  Solvents. 


f. 

25 

25 

25 

25 

15 

25 
o 

25 

•  Solid  phase  =»  LiI.4C,H70H. 


Solvent. 

Methyl  Alcohol 
Ethyl  Alcohol 
Propyl  Alcohol 
Amyl  Alcohol 
Glycol 
Furfurol 
Nitromethane 


M 


C« 


too  gL.  SoKLt.  AuthorHy, 

343  .4  (Tomer  and  Bxssett.  1911^ 

250.8 

47.52* 
112. 5 

38.9 

45 -Qt 

I.22t 
2.52 

t  =■  gms.  per  100  oc  sat.  sdutioin. 


(de  Conindk.  1905^ 
(Walden.  1906.) 


F.-pt.^data  for  Lil  +  Agl  are  given  by  Sandonnini  and  Scarpa,  1913. 


LITHIX7M  lODOMEBCURATE  2LiI.HgIs.6H,0. 

100  gms.  sat.  solution  of  lithium  iodomercurate  in  water  prepared  by  cooling  a 
hot  solution  and  allowing  to  stand  at  24.7®  for  3  months,  contained  1.30  gms.  Li, 
27.4  gms.  Hg,  58  gms.  I  and  13.3  gms.  HtO;  Sp.  Gr.  of  the  sat.  sol.  =  3.28. 

(Duboio,  1905^ 

LITHIUM  LAURATE,  MYRISTATE,  etc. 
Solubility  in  Water  and  in  Alcohol  of  <f  =  0.797,  at  18**  and  at  25". 

(Partheil  and  Eerie,  1903.) 


Formula. 

< 

axns.  Salt  per  100  cc 

A 

.  Sat.  Solutkm  in: 

Salt. 

Water  at 

Akoholat 

i8*. 

.5-.      ' 

x8'.                   »s*. 

Stearate 

CijHasCOOLi 

O.OIO 

O.OII 

0.041           O.OS32 

Palmitate 

CijHaiCOOLi 

O.OII 

0.018 

0.0796        0.0956 

Myristate 

COIsTCOOLi 

0.0232 

0.0234 

0.184           0.2100 

Laurate 

C„Hs,COOLi 

0.158 

0.1726 

0.418        0.44H 

Oleate 

Ci,H„COOLi 

0.0674 

0.1320 

0.9084  .|  1. 010 
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UTHIUM  LAURATB 


HM  lAURATlp  MYRISTATE,  PALMITATl  and  STEARATI. 

LUBiLiTY  OP  Each  op  these  Salts,  Determined  Separately,  in 

Several  Solvents. 

(Jaoobfoo  and  Holines,  1916.) 

urate  »  CnHaCOOLi.    Li  myristate  =  CitHtrCOOLi,  Li   palmitate  ^ 
WwCOOLi  and  Li  stearate  =  CHi(CHi)uCOOLi. 
of  sUt  shaken  with  solvent  for  2  hrs.  in  all  cases.    The  sat.  sol.  was 


1  by  evaporating 

to  dryness 

;  and  weighing  residue. 

^0.                 A    M»\0      0 

EkV.     ^\*t*       T* 

f. 

Cms.  of  Each  Salt  (detennined  separately)  per 
100  Cms.  Solvent. 

'  u 

Laurate. 

u 

Myristate. 

u 

PalmiUte. 

\ 

Li 
Stearate. 

:thyl  Alcohol 

£€                       it 
£€                       li 
€£                       tl 

20 

25-4 

35 

SO 

65 

0.403 

0.447 
0.546 
0.782 
1. 149 

0.194 
0.224 
0.278 

0.43s 
0.669 

0.096 
O.I18 
0.142 
0.248 

0.391 

0.072 
0.089 
0.106 
0.200 

<5.333 

1  Alcohol 

IS-2 

3  159 

1-346 

0.616 

0.349 

it 
« 

25 

34-6 
SO 

3-773 

4. 597 
6.088 

1.680 

2    193 
3.281 

0.771 
1.086 
1.652 

0.439 
0.658 

1.057 

16.3 

0.154 

0.027 

O.OIO 

0.009 

25 

0.187 

0.036 

0.015 

O.OIO 

35 
50 

0.207 
0.280 

0.042 
0.062 

0.015 

■     •     • 

O.OIO 

•    •    • 

15.8 

O.OII 

0.013 

0.007 

O.OII 

25 

0.006 

0.004 

0.007 

O.OII 

Alcohol 

16 

257 

35 
49.2 

0.073 

O.III 

0.126 
0.203 

0.029 
0.046 
0.062 
0.109 

0.019 

0.032 

0.033 

0.069 

O.OII 

0.028 

0.031 

0.060 

x>fonn 

15-2 

0.006 

0.004 

0.004 

0.004 

i  Acetate 

U-5 

0.068 

0.037 

0.038 

0.034 

it 

25 

0.064 

0.034 

0.024 

0.029 

« 

35 
50 

0.061 
0.061 

0.044 
0.045 

0.037 

0.036 

0.031 

0.044 

lyl  Acetate 

24  5 

0.026 

0.013 

0.015 

0.012 

one 

15 
25 

0.300 
0.376 

0.413 
0.447 

0.434 
0.508 

0.571 

0.706 

35 

0.430 

0.502 

0.537 

0.663 

t  abofve  lithium  salts  were  prepared  by  adding  the  calculated  amount  of 
m  acetate  to  the  alcoholic  solutions  of  the  respective  fatty  acids.  The 
ing  precipitates  were  dissolved  in  boiling  alcohol  and  the  solutions  allowed 
ind  over  night  in  a  cool  place.    The  salts  so  obtained  were  washed  and 


BniM  TetiaMOLTBDATE  Li,O.MoO,.2H>0. 

>Ooc  nt.  aqueous  solution  contain  43.13  gms.  LiiO.MoO|.2H«0  at  20^    dn 


itioL 


1-44. 


(Wempe,  191a.) 


NITRATE 
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LITHIUM  NITRATl  LiNOi.3HiO. 

Solubility  in  Water.    (Donnan  and  Burt,  1903.) 

Gms.LiNOb 
t*.        per  xoo  Gma.  Solid  Phase.  t*. 

Soludoiu 

34.8 

37-9 


0.1 
10.5 
12. 1 

13.75 

19.05 
22.1 

27.55 

29 -47 
29.78 


SoUd  Phase. 

LiNQt.3HiO 


Gins.  UNOk 

per  100  Gms. 

Solution. 


38.2 

39.3 
40.4 

42.9 

47-3 
53.67 

5509 


« 

« 

tt 
tt 


29.87 
29.86 
29.64 

29.55 
43.6 

50.5 

55 
60 

64.2 

70.9 


56.42 
56.68 

57.48 
58.05 
60.8 
61.3 

63 
63.6 

64.9 
66.1 


SoBd 

LiNaaH/) 


« 


II 
i( 


LiNCViH^ 


tt 


ft 


tt 


LiNd 


« 


The  eutectic  Ice  +  LiNOi.sHiO,  is  at  —17.8*  and  about  33  gms.  LiNdpef 
100  gms.  sat.  sol.    Transition  points,  29.6^  and  61.  i*. 

Data  for  the  system  LiNOi+LiiSOi+HiO  at  ©•,  30*'  and  70"*  are  given  by 
Massink,  191 6. 

A  sat.  solution  of  lithium  nitrate  in  acetone  contains  0.343  gm.  mols.  » 23.67 

gms.  per  liter  at  about  20®.  (Roshdestwensky  and  Leva,  i9it^ 

Freezing-point  data  for  LiNOi  +  KNOi  and  LiNOi  +  NaNOi  are  given  by 

Carveth,  1898.     Results  for  LiNOi  +  KNOi  are  also  given  by  Harkins  and  Oarit 

1915. 
Results  for  LiNOi  +  LisSOi  are  given  by  Amadori,  191 3. 

LITHIUM  NrraiTE  LiNO,.H,0. 

Solubility  in  Water. 


Gms. 
A*  UNOi  per 

100  Gms. 
Sat.  Sol. 

-  7.5        II. I 

-II. 7      15 

—  21  21.2 
-28.8  29 
-31.3  29.4 
-19.3  33.9 

o         41.5 

+  19  48.9(<fi»-i.3i86.) 

25  50.9 


Solid  Phase. 
Ice 

K 
It 
II      ■ 

"  +LiNO,.H^ 

LiNO,.H,0 
II 

II 

II 


(Oswald,  1914.) 

Gms. 
«        UNO.  per 
100  Gms. 
Sat.  Sol. 

38.5       55. 5 
42  56.9 

49  60.6 

49-5  61.2 

65  63.8 

81.5  68.7 

91  72.4 

96  91.8 

92.5      94.3 


Solid  Phase. 


LiNOk.H|Q 


II 


"  +LiNO^#^ 
LiNQ|.|Hi9 


100  gms.  HjO  dissolve  10.5  gms.  AgNOj  +  78.5  gms.  LiNOj  at  14*.     (Oswald, 

LITHIUM  OXALATE  LitC20«. 

Solubility  of  Mixtures  of  Lithium  Oxalate  and  Oxalic  Acid  nr 

Water  at  25**.      (Foote  and  Andrew,  1905.) 

Mixtures  of  the  two  substances  were  dissolved  in  water,  and  the  solutions cc: 

in  a  thermostat  to  25®. 

Gms.  per  100  Gms.  Solution.  Mols.  per  100  Mols.  HjO.  -  .. , 

Sohd  Phase. 

H2Crf)4.2HjO 

H1CA.H2O  and  HLiCA.:f 

Double  Salt 
HLiCA.4H20 

=39.2HjC204  and  44.7LisC 

HLiC A.Hj0  and  U^Cfii 


10.20 
10.66 

10.55 

Li.C,04.      ■ 

•    •    • 

2.96? 
3.11$ 

2.274 
2.457 

Li,C,04. 

•    •    • 

0.622 

8.08 

2.60 

3.18 
5.03 

1.823 
0.563 

0.633  I 
0.962  ( 

2.16 

2.12 

6.54^ 
I.61S 

0.469 

1.273 

5.87 


Li,Cj04 


1. 901 
100  gms.  aqueous  solution,  simultaneously  saturated  with  lithium  oxalate  ai 
ammonium  oxalate  at  25**,  contain  5.75  gms.  LisCsOi  +  4-8  gms.  (NH4)sCt0«. 

(Foote  and  Andaew,  191 
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UTHIXTM  PHOSPHATl 


(Biayer,  1856.) 


?H08PH4T1  Li,P04. 
mgms.  HiO  dissolve  0.04  gm.  LuPOi, 

(Hypo)  PHOSPHATl  LuP/>^7^^' 
ttngms.  lUO  dissolve  0.83  gm,  hypophosphate  at  prd.  temp.  CRumnelsbeiK,  1892.) 

[Iinnni  PSBXANQANATI  LiMn04.3H/) 

mgms.  water  dissolve  71.4  gms.  permanganate  at  i6^ 

tmnm  salictlati  c«H/)HcooLi.}HiO. 

Solubility  in  Aqueous  Alcohol  Solutions  at  25®. 

(Seidell,  1909, 1910.) 


(Ashoff.) 


Gm. 

CAoepcr 

Gms. 
inoi     C|H«0HC00H.iH/) 
Sftt.  Sol.         per  100  Gms. 
Sat.  Sol. 

Gms. 

C|H»OHper 

100  Gms. 

Solvent. 

Sat.Sol. 

Gm^ 
CaV)HC00H.JH,0 
per  100  Gms. 
Sat.Sol. 

0 

1.209              56 

60 

1. 104 

SI. I 

10 
10 

I  195          55-9 
1. 180          55.4 
X.163          547 

70 
80 

.90 

1.083 
1.056 
1.026 

49.5 
47.5 

45-8 

40 

I. 144          53-7 

92.3 

1.020 

45-6 

SO 

1. 124          52.5 

100 

1.027 

48.2 

100 gnu  propyl  alcohol  dissolve  18.7  gms.  Li  salicylate  (temp.?).  (SchUmp,  1895.} 
UniUM  SULPATl  LitSO«.H,0. 


too 


Solubility  in  Water. 

(Averafle  curve  from  Kiemers,  1855;  Etard,  X894.) 

'    Gms.  LisSO|  per 
xoo  Gms.  S(Mution. 


f. 


f. 


-ao 

-10 
0 
10 


18.4 
34.2 
36.1 

25-9 


20 

25 
30 
40 


255 

253 

25  I 
24.7 


50 
60 

80 

100 


Gms.  LitSO«  per 
xoo  Gms.  Solution. 

24. 5 
24.2 

23.5 
23 


SoLUBiLmr  OF  Lithium-Potassium  Sulfate  in  Water. 

(Spielrein,  1913.) 


30 
30 
60 


Solid  Phase. 


Gms.  per  100  cc. 
ISat.  Sol. 


Solid  Phase. 


K.SO.. 


3S-e     3.6    LiiS04.K,S04+Li2S04    60 
^^-3    13.1  "  +KxS04    98 

3»-5     6  "  +Li,S04    98 


LtgoOf.  IVsSOi. 

10.6  16.3  Li2S04.KiS04+KxS04 

30  2  9  3  "           +Li,S04 

9  23  "           +K,S04 


Solubility  of  Lithium-Sodium  Sulfates  in  Water. 

(Spidrein,  19x3-) 
per  xoo  cc  Gms.  per  100  cc. 

^.       '    -^-  Solid  Phaae.  f.         Sat.Sol.  Solid  Phase. 

i^-sa^Na.so; 


IS 


3^.4 

»4 

A 

16.5 


Li^S04.  NaiSO«. 

5.9    UiSQ»Jfa.SO|.s«HiO+Li,SO«  33.5  25.8  l3.9Li,S04.Na,S0,.3H,0+Li,S04 

11.4              "                  "+Na,S04  33-5  13.9  21.8  "  +Na,SO, 

II.  17            *          (triple PC)           S3  28  16  6  "  +Li,S04 

9-3              "                "                  S3  16.7  27.3  "  +Na,S04 

14.9    L^SQ»Jfa«SQ|.iaH/)+Li|S04  99  27.4  14.4  '*  +Li|S04 

21.4              -              +Na,S04         99  144  25.1  "  +Na^4 
p     »       x6.8             "          (triple  pt.) 

Th0^  ii  some  uncertainty  as  to  whether  all  of  the  above  results  are  in  terms 
if  ^m  per  100  cc.  or  per  100  gms.  of  sat.  solution. 

SOLUBILITT  OF  LiTHIUM  SULFATE  IN  ABSOLUTE  SULFURIC  AciD. 

(Bergius,  x9xo.) 

too,  Mt.  solution  in  abs.  HflS04  contain  2.719  gms.  LisS04  and  the  crystalline 
has  the  composition  LitS04.7HiS04  and  melts  at  about  I2^ 


f 


LTTHinM  SULFATE  378 

Solubility  of  Lithium  Sulfate  in  Aq!  H1SO4  at  30^    (vtBDaip,i9N4 

Gms.  per loo Cms.  Sat.  Sol.         _  .. ,  _,  Gms. per  loo Gms.  Sat.  Sol.  _  ^ ^.._ 

4  *  »        Solid  Phase.  «  *  »  Son  fwt 

5.05        22.74      Li2S04.H^  5508        13-69  LiSOi 


12.23  20.45  "  61 

16.60  19.10  "  62 

32.70  13.37  "  69 

42.98  10.57  "  78 

52.72  H.44  "  83 


46  17.10 

49  18.89     LiiSOiJ^ 

40  13 . 75 

23  11-64 

43  15.65 


u 
u 
u 


Solubility  of  Lithium  Sulfate  in  Aqueous  Alcohol  at  30*. 

(Schreinemakers  and  van  Dorp,  Jr.,  1906.) 

Gms.  per  100  Gms.  Sat.  Sol.  „  .. .  «.  Gms.  per  100  Gms.  Sat.  Sol.  -,.,«. 

,         '^ * k  Solid  Phase.  < — * >  SoIidPbase. 

CHtOH.         Li,S04.  ^"«^"«c-  QHjPH.  LitSO,. 

o  25.1  Li2S04.H20        47.28        3.04         Li|S04.IW) 

11.7s  16.16  "  58.59  1.22  " 

21.19      11.52  "  69.39      0.396  " 

29.40         8.17  "  80.74        o  " 

33.31         6.66  "  94.11        o  " 

F.-pt.  data  for  LisSOi  +  MnSO*  are  given  by  Calcagni  and  Marotta,  191 
Results  for  Li2S04  +  SrS04  are  given  by  Calcagni  and  Marotta,  1912.   RfiM 

for  LisS04  +  NaiS04  and  LisS04  +  K2SO4  are  given  by  Nacken,  1907;  results  1 

Li2S04  +  AgiS04  are  given  by  Nacken,  1907b. 

LITHIUM  SILICATE  LisSiO,. 

Fusion  point  data  for  LijO  +  SiOj  and  LitSiOi  +  ZnSiQs  are  given  byv 
Klooster,  1910-1 1.  Results  for  Li,SiO,  +  MgSiO,,  LijSiOi  +  Na«SiOi,  UjSOi 
KsSiOs  and  LisSiOi  +  SrSiOs  are  given  by  Wallace,  1909. 

LITHIUM  TARTRATES. 

Solubility  in  Water. 

Gms.  Sak  ^^ 

Salt.  Formula.  t*.    per  zoo  Gma.       Autb''^ 

Sat.  SoL 

Lithium  Dihydroxy tartrate              Li2C4H408.2iHsO      o  0.079    (FenUm,  ** 

Lithium  Sodium  Racemic  Tartrate  LiNaC4H406.2HsO  20  10.97      (SchlosakJ^ 

"      Dextro          "                     "                 20  22.55                   ^ 

"       Potassium  Racemic    "        LiKC4H406.HiO      20  35 .  19 

"            "      Dextro          "                    "                  20  37.82 

MAGNESIUM  Mg.    F.-pt.  data  for  Mg+Hg.  (Cambi  and  Spo^ 

MAGNESIUM  ACETATE  Mg(CH,COO)2.4HsO. 

Equilibrium  in  the  System  Magnesium  Oxide-Acetic  Acid-Water 

(Iwaki,  1914-) 
Gms.  per  100  Gms.  Gms.  per  xoo  Gms. 

Sat.  Sol.  Q^ViA  Pha«*  Sat.  S 


SoUd  Phase.  Sat.  Sol.  Solid 


CH3COOH.        MgO.  CH,C00H.         MgO? 

3.36       1. 73  MgO  31.37        7.99(CH,coo),Mg.4:^ 

5.65       2.93    "  36.23        8.18 

8.06     4.21   "  35.77      8.17  J^^ 

12.46       6.54    "  40.87        7.42  « 

1 5 .  46       8.24    "  +(CH,coo),Mg.4H^    47-86        6.74 

15.38  8.31      (CH,C00),Mg4H,0  56.16  5.81  « 

14.25       7.24  "  61.59        4.68 

20.19       7-47  "  69.13        3.7s 

22.93      7.60  "  75.93       2.85 

26.61       7.74  "  82.90        2.23  •- 

2.3.3  =  2(CHiCOO)2Mg.3CH,COOH.3H,0.  More  careful  work  in  there 
of  the  double  salt  showed  that  a  second  double  salt  of  the  composition  5(CH/) 
Mg.10CH8COOH.7H2O  was  obtained.  This  compound  usually  separated  I 
the  more  concentrated  acetic  acid  solutions. 


379  MAGNESIUM  BENZOATB 

lUM  BEHZOATl  Mg  (C«H«COO)^4H20. 

.  H^  dissolve  6.16  gms.  Mg(CJitCOO)s  at  15^  and  19.6  gms.  at  loo^ 

(Tarugi  and  Checchi,  1901.) 
.  HiO disBOlve 3.33 gms.  Mg(C«HiCOO}i at  I5--2O.    (Sqaire.and Caines.  1905) 

HUM   BBOMATK   Mg(BrO,),.6H,0. 

sat.  solution  contain  42  grams  Mg(BrO,)„  or  0.15  grammols. 

(Kohlnuach  —  Siub.  K.  Akad.  Wias.  (Berlin),  i.  90,  '97^ 


ilUM    BROMIDE 

MgBr, 

,.6H,0. 

Solubility 

IN  Water. 

Jda-^Cbem.  Centrb.  77»  !• 

646, '06; 

at  xS", 

Mylius 

and  Ftmk  —  Ber. 

30^  1718.  "070 

Gnms  McBr^ 

per  100  Gn 

as. 

f. 

Grams  MRBrzpei 
Solution. 

r  100  Grains. 

Soludoa. 

Water. 

Water. 

47    2 

89.4 

40 

50.4 

IOI.6 

47  9 

91.9 

SO 

51.0 

104. 1 

48.6 

94. 5 

60 

51.8 

107  s 

49  0 

96.1 

80 

53-2 

II3-7 

50.8 

103.4  (M.  and  F.) 

100 

54-6 

120.2 

49.1 

96  s 

120 

56.0 

"75 

49  4 

97.6 

140 

58.0 

138.1 

498 

99.2 

160 

62.0 

163.1 

'  of  saturated  solution  at  18®  -  1-655  (M.  and  F.) 
-Ann.  chim.  phys.    [7]  2,  541,  '94,  gives  solubility  results 
evidently  too  high. 

UM  BROMIDE   ETHERATES,  ALCOHOLATES,  ACIDATES, 

BiLiTiBS  Respectively  in  Ether,  Alcohol,  Acids,  Etc.,  at 

Various  Temperatures. 

cfaiitkin.  Mooosraph  in  the  Russian  language  entitled  "  On  Et berates  and  Other  Molec- 
inatiooB  of  Magnrtinm  Bromide  and  Iodide."  St.  Petersburg.  1907,  pp.  267  and  XLVIII. 
hed  io  the  Memoirs  of  the  St.  Petersburg  Polytechnic  Institute,  Vols.  1-7.  1904-1907,  and 
9d  form  in  Vob.  49-62  of  the  Zeit.  anorg.  Chero.,  1906-1909.) 

ion    of    ICaterial.      The    dietherate    of    magnesium    bromide, 
H»)sO  (Z.  anorg.  Chem.,  49,  34,  '06)  was  prepared  by  the  very  gradual 
bromine  to  a  cold  mixture  of  magnesium  powder  and  dry  ether. 
yrgroscopic  and  is  stable  only  under  its  ethereal  solution.     It  is  decom- 
rater  and  reacts  with  very  many  organic  compounds  as  alcohols, 
les,  esters,  aldehydes,  etc.    The  addition  products  thus  formed  con- 
material  employed  in  the  author's  succeeding  studies.     The  mono- 
magnesium  bromide,   MgBrj.(CjH6)jO,   was    prepared  just  as  the 
bat  the  temperature  during  crystallization  was  kept  above  30**,  at 
the  dietherate  is  converted  to  monoetherate.     It  is  also  precipitated 
tin. 

of  DotenniiiAtion  of  Solubility.  At  temperatures  below  30''  the 
DOS  were  made  by  agitating  an  excess  of  the  salt  with  the  solvent  and 
he  satuiated  solution.  At  the  higher  temperatures  the  synthetic 
i)  mtdiod  of  Alexejeff  (Wied.  Ann.,  1885)  was  used. 


MAQNESIUM  BROMIDE 
ETHEBATES 
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Solubility  of  Magnesium  Bromide  Dibtheratb,  MgBri.2(CsH»)A  and  or 
Magnesium  Bromide  Etherate,  MgBra(CiHi)iO,  in  Ethyl  Ether,  (CMA 
AT  Various  Temperatures. 

(Menschutkin.    See  preceding  page.) 


Solubility  of  the  Dietherate 

Solubility  of  the  Moaoethente 

in  Ether. 

in  Ether. 

. 

^       Gins,  per  xoo  Cms.  Sat .  Sol. 
'     MgBr,.2(CtH«)iO.    MgBr,. 

Mols.  MgBi^ 
a(C,H^f>per 

100  Mols. 

Sat.SoL 

f. 

Gm*.  per  100  Gnu.  Sit.  SoL 
McBr,.(QIIjk>.  McBr» 

SitSd 

-  8         1.08 

0.6 

0.24 

0 

68.8 

49.1 

28.1 

0            1.44 

0.8 

0.32 

20 

67.2 

47-9 

27.1 

+  10            2.3 

1.27 

0.52 

30 

66.5 

47-3 

26.6 

14            2.9s 

1.64 

0.67 

40 

65 -5 

46.7 

26.1 

16            3.48 

1-93 

0.80 

60 

63.8 

45  S 

2S-I 

18            4.14 

2.3 

0.96 

80 

62.1 

44-3 

24.2 

20            4.86 

2.7 

1. 125 

100 

60.7 

43-3 

23s 

22.8       6.3 

35 

1.6 

120 

59-6 

42. s 

22.9 

Two  liquid  lajrers  aepantte  between  these  con- 

140 

585 

41.7 

22.3 

centrations  of  MgBrt.3(CtH«}«0. 

158 

57-5 

41 

21.9 

23            72.3 

40.1 

36.8 

Two  liquid  layers  separate  between  these  cob- 

24        75-3 

41.8 

40.5 

( 

centntioDS  at  UgBt^iCJUifi. 

26            79.5 

44.1 

46.6 

158 

5.8 

4.15 

1.6 

28.5       84.2 

46.7 

54.2 

158 

4.8 

3-4 

1.34 

30        85. s 

47-4 

56.9 

159 

1.96 

1.4 

0.56 

162 

0.38 

0.27 

O.ll 

170 

0.18 

013 

0.05 

At  22.8°  and  158®  the  saturated  solutions  of  the  dietherate  and  monoethera' 
respectively,  separate  into  two  liquid  layers  which  have  at  the  intervening  te 
peratures  the  following  composition.  Determinations  of  the  specific  gravity 
the  lower  layer  gave  d^  ==  1.1628  and  Jjg  —  1.1492. 


Cms.  per 

100  Cms.  Solution. 

Upper  Layer 

r. 

Lower  Layer. 

\ 

MgBr,.a(CtHa)A 

MgBrs. 

MgBr,.a(CsH,)A 

MgBr^ 

—  10 

75-75 

42 

3-2 

1.8 

0 

73-9 

41 

4.1 

2 

•3 

+10 

72.2 

40.1 

5 

2 

.8 

20 

70.8 

39-3 

5-9 

3 

3 

30 

69.8 

38.7 

6.8 

3 

8 

40 

68.8 

38.2 

7-7 

4 

3 

so 

68 

37.8 

8.5 

4- 

7 

60 

67.7 

37.6 

9.2 

5- 

I 

70 

67.7 

37-6 

9-7 

5- 

4 

80 

68 

37.8 

10 

5- 

6 

90 

68.6 

38.1 

10.2 

S- 

7 

100 

69.4 

38.5 

10.4 

S 

8 

120 

71 

39-3 

10. 1 

5 

.6 

140 

72.4 

40.15 

9.2 

5 

.1 

158 

74 

41 

7.8 

4 

3 

unstab) 


(C 


« 


stable 
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MAONX8IUM  BBOmDE 
ALCOHOLATB8 


.UBiUTY  OF  Ethyl,  Methyl,  Propyl,  Etc.,  Alcoholates  of  Mag- 

KBSIUlf  BeOMIDE  in  THE  RESPECTIVE  ALCOHOLS.      (Meoschutkin.  1907.) 

ae  compounds  were  all  prepared  by  the  action  of  magnesium  bromide 
fate  upon  the  several  alcohols.  The  ether  was  expelled  and  the  new  alco- 
i  addition  product  recrystallized  from  the  respective  alcohol.  The  solubility 
ninations  were  made  by  the  synthetic  method. 


lability  of 

3ri.6CH^H 

ediylAkohol. 

Gmft-MfBr,. 

ec^H 

per  100 
Gim.SAt.SoL 

43.6 

446 

46.7 

48.9 

51  4 

55  S 
60.7 

66.8 
74 

84.5 
88 

.pt,  100 

iolubility  of 

V6  Iso  CftHuOH 

oAmyl  Alcohol. 

Ginft.MfBrt. 

6CftHuQHper 

iooGdml 

70.2 

75  6 

80.2 

84-5 
86.7 
88.7 

90 

92 
94.2 

L  pt.   ICO 


Solubility  of 

MeBr,.6C,HjOH 

in  Ethyl,  Alcohol. 

Gms.  MgBrj. 
6CA0H 


Solubility  of  Solubility  of 

MgBr,.6C,H70H  MgBr,.6  IsoCiHsOH 
in  Propyl  Alcohol,  in  IsoButyl  Alcohol. 


f. 


per  xoo 
Gms.  Sat.  SoL 


f. 


o  17.2  o 

10  34.9  10 

30  33.7  30 

30  40.3  30 

40  47.8  40 

6g  63.2             43 

80  73.8             46 

90  78.7             48 

100  86.7             50 

103  90 

106  94.4 

108.5m.pt.  100 

Solubility  of 

MgBr,4(CH,),CH0H 

in  Dimethyl  Carbinol. 

Gms.  MffBr*. 
^  4(CH[a)sCH0H 

per  xoo  Gms. 
Sat.  Sol. 

o  40 

20  42 . 2 

40  45 

60  48.5 

80  53  3 

100  59 

120  67.3 

130  74 

136  83.6 

138  90 


Gms.  MgBr«. 

6C,H70H 

per  xoo 

Gms.  Sat.  Sol. 

77.9 

81.5 
85.1 

88.5 

93 

93 

94  3 

95  8 
97  8 


Gms.  MfBrt 


f. 


6C 


.  MgBri 
4H,0H 


per  100 
Gms.  Sat.  Sol. 


52m.pt.  100 


o 
10 

30 

30 
40 

50 
60 

65 
71 
75 
77 
8om.pt. 


55  8 
60.5 
65.3 
69.8 

74  3 

78.5 
83.4 

84.2 

88 

92 

94  6 

100 


Solubility  of 

MeBr,.4(CH,),C0H 

in  Tfimethyl  Carbinol. 

Gms.  MgBr*. 
f*  4(CH.),COH 

per  too  Gms. 
Sat.  SoL 

24 .  7  m.  pt.  of  (CHa)aCOH 

24.4Eutec.     0.06 


25 

35 

45 

55 
60 

70 

75 
79 
80  m.  pt. 


I 

9.5 
19. 1 

32.2 

40.5 
62.5 

77 

91.5 
100 


139  m.  pt.  100 

BBOHIDS  ANIUNATES. 

Solubility  of  Magnesium  Bromide  Anilinates  in  Aniline  at 
Different  Temperatures.    (Menschutkin.  1907) 

le  compounds  were  formed  bv  the  action  of  aniline  on  magnesium  bromide 
tate.  The  three  compounds  were:  MgBrj.6C6HjNHt,  MgBri.4C«H4NHt 
4KBr,.2C«H»NH,. 


Gms.  McBrs. 

aCMSJU 
per  too  Gms. 

Gms.  MKBf]. 

Solid  Phase. 

r. 

4CJI»NH, 
per  100  Gms. 

Solid  Phase. 

Sat.  Sol. 

Sat.  Sol. 

32 

MgBr,.6CJiftNH« 

160 

26 

MgBr,.4CtH»NH« 

5.1 

M 

180 

28.3 

7.5 

u 

200 

33.5 

12.8 

M 

220 

45 

18.5 

ff 

230 

55 

s 

27.5 

l< 

237  tr. 

pt. 

76.3 

tr.  pt. 

24 

MgBrMCANHt 

250 

77.3 

MgBsk.aCANHt 

24.3 

M 

260 

78.1 

f< 

24.3 

M 

270 

79 

M 
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MAONXSIUM  BBOHIDS  PHENYLHTDRAZINATB8. 

Solubility  of  Magnesium  Bromide.    Phbnylhydrazinates  in  1 

hydrazine. 

(Menachutkin,  1907.) 
(Approximate  determinations.) 

s.  MgBrj. 

So 

MgBi^ 


r. 

Gms.  MgBiV|. 

6r«H|NHNHa 
per  xoo  Gms. 

Solid  Phase. 

Gms.  MgBr>. 
A.                      6C|H«NHNHa 
*  '                     per  xoo  Gms. 

Sat.  Sol. 

Sat.Sol. 

20 

3 

MgBrt.6CANUNUs 

iootr.pt.       54.8     ] 

40 

7 

M 

140                60.8 

60 

16.4 

M 

180              68.4 

80 

33 

M 

200             73.4 

99 

S4.8 

M 

MAONXSIUM  BROMIDE  COMPOUNDS  with  Benzaldehydeand  wi 
Solubility  Respectively  in  Bbnzaldehyde  and  in  Acetoni 

(Menschutkin,  1907.) ' 

The  compounds  were  prepared  by  the  action  of  benzaldehyde  and  of 
magnesium  bromide  dietherate.  On  account  of  the  nature  of  the  con 
results  are  only  approximately  correct. 

Solubility  of  MgBr,.3C«H,C0H  Solubility  of  MgBr,.3CH; 

in  Benzaldehyde.  in  Acetone. 


r. 

Gms.  MgBrs. 

3C,H»C0H 

per  100  Gms. 

Sat.  Sol. 

r. 

Gms.  MgBrs. 

3CJI,C0H 

per  100  Gms. 

Sat.  Sol. 

r. 

Gms.  MgBr*. 

3CH,.CO.CHi 

per  xoo  Gms. 

Sat.  Sol. 

r. 

0 

0.7 

140 

17.8 

0 

0.2 

75 

30 
60 

1-3 
1.9 

145 
146 

375 

6S 

30 
60 

0.8 

1-45 

76 
80 

100 

3-4 

148 

84.5 

70 

2 

84 

120 

6 

153 

93-2 

73 

55 

88 

130 

95 

1 59  m.  pt. 

100 

74 

14 

92m.p 

MAGNESIUM  BROMIDE  COMPOUNDS  with  Methylal,  Ortho  Et 
Formic  Acid  and  Acetic  Acid. 

(Menschutkin,  x9o7a.) 

The  compounds  were  prepared  by  the  action  of  methylal,  ortho  et 
and  absolutely  dry  formic  and  acetic  acids  on  magnesium  dietherate. 
of  the  latter  compounds  the  results  are  only  approximately  correct,  < 
extreme  hygroscopicity. 

Solubility  of  Solubility  of  Solubility  of'  Solt 

MgBr,.2CH,(0CH,),  MeBr,.2CH(OC,H6),  MgBr,.6HC09H   M^Br,.( 


in  Methylal.         inOrthoethylformate 

.  in 

Formic  Add. 

m  Ac 

Gms.  MgBrs. 
f»                 2CH,(0CH,)s 

Gms.  MgBr,.' 

Gms.  MffBrt. 

#• 

aCMCOQHft), 
per  100  Gms. 

*• 

6HCOOH 

t« 

per  100  Gms. 

V     • 

V  • 

per  too  Gms. 

w    • 

Sat.  Sol. 

Sat.  Sol. 

Sat.Sol. 

20                       0.3 

0 

II. I 

0 

49  8 

17 

40                       0.45 

30 

"5 

20 

57.5 

30 

60                       0.6 

40 

14.8 

40 

65  I 

50 

80                      0.7S 

60 

18.6 

60 

73.1 

60 

100                     0.9 

80 

25-7 

70 

78.1 

70 

Z06                      I.I 

90 

35 

80 

86 

80 

3  liquid  layers  here 

95 

41 

86 

95 

90 

106                 86.3 

100 

50 

88] 

m.  pt.  100 

100 

108                 90.8 

loS 

66 

105 

no                  95.4 

no 

88.5 

no 

112  m.  pt.     100 

114  m. 

pt.  100 

112  m. 
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NlSmXf  BROMIDS  COMPOUNDS  with  Acetamide,  Acetanilide  and 

ic  Alllm3rdride.  (Menschutkin,  1909.) 

prepared  by  reaction  with  magnesium  bromide  dietherate. 

Solubility  of  Solubility  of 

MgBr,.6CH,c6NHC«H,  MgBr,.6(CH,C0),0 

in  Acetanilide.  in  Acetic  Anhydride. 

Gnu. 

MKBr,.6CHr 
r.      CONHCH* 
per  100  Gms. 
Sat.  Sol. 

^oiCa«CON%  CHiCONHt     II2  m.pt.ofCQ,CONHC«H| 


Solubility  of 

jyIgBr,.eCHjCONH, 

in  Ajcetamide. 

llgSr^jSOHr 


Solid  Phase. 


3   X 

21.7 

40 


« 


M 


no 

108 


f    56 


CH,CONH,+MgBr,..  ^^^  *  ^ 


^ 

o 


57- 8 
85 


CH/X>XHg 
lf<Br,.CB,CONH, 


M 


120 
140 
160 
180 
200 
205 
207 
209 


3-7 
7.7 

9 

13- 1 
19  3 
255 
35  3 
595 
73-2 
82.5 

loot 


CH,CONHC|H« 


4< 


o 
20 

40 
60 


"+MgBr,CHr 

CONHCH,   80 

MgBra.CH«CONHCA  lOO 

120 

130 
133 
13s     ^ 

136. st 


<i 


M 


U 


(f 


ff 


urns. 

MgB^^ 

6(CH,C00)^ 

per  100  Gms. 

Sat.  Sol. 

26.4 
28.7 
316 

35.7 
41. 1 

48.4 
57.8 
69.8 

77 

8S 
100 


M 


M 


M 


•  Eutec. 


t  m.  pt. 


■AflnaUM  BBOMIDE  COMPOUNDS  with  Urethan  and  with  Urea. 


SolnbOtty  of  Magnesium  Bromide 
Uiethaa  Compounds  in  Urethan. 


Gms. 


(Menschutkin,  1909.) 

Solubility  of  Magnesium  Bromide 
Urea  Compounds  in  Urea. 

Gms. 


f. 

"^^ 

Solid  Phase. 

per  100  Cms. 

SoUd  Phase. 

per  100  Gms. 

SttSol. 

Sat.  Sol. 

^^PtofoftClMO 

CHdOCONU. 

132     m.  pt.  of  urea 

coomdt 

4S 

ISS 

4* 

126             95 

it 

i9 

36.5 

t< 

120           17.2 

u 

'Is* 

$6 

43  3 

"  +MgBr,.6r,H/XX)NU« 

114           21.8 

it 

45  6      1^ 

51  3 

[cBr..6C«HdOCONHi 

108 .  S*     24 .  2  CO(NH0,+MgBr,.6CO(NHAi 
115            29 . 8         MgBr,.6C0(NH,), 

^ 

M 

b 

56.2 

M 

120           35 

<« 

^ 

66.5 

M 

"7           45  S 

it 

J^S 

75. S 

M 

130           60 

u 

^t 

694 

"  +MgBrMCtH/XX)NHt 

i3ot         58 

"  +MgBr,.4CO(NH,), 

^ 

73.8       UgBrMCtlUOCONH, 

145          60.7 

MgBra.4C0(NH|)t 

^ 

80 

*t 

160          67.2 

M 

s 

84.1 

u 

165           71.4 

U 

» 

90 

a 

170          83.7 

M 

s 

100 

«• 

*  Eutec. 

171          96 
ttr.pt. 

M 

USnsiUM  CAMPHOR4TE  CioHi«0«Mg.i4HA 

SoLUBnjTY  OF  Magnesium  Camphoratb  in  d  Camphoric  Acid  at  15* 

AND  Vice  Versa. 

(Jungfleisch  and  Laodrieu,  1914.) 


per  100  Gim.  Sat.  Sol. 


Solid  Phase. 


Gms.  per  100  Gms.  5>at.  Sol. 


^■HA  CwHuO«Mg.' 

*>^"(I3.S^    o  CuJIii04 

»»  1.29 

;^  3-53 

14 


8.19 


« 

M 


316 
3-5 

36 

1. 91 

O 


CaiiAMg. 
10.30 

16. 5 
16.7 

15.1 
14.25 


SoUd  Phase. 

CioHi«04 

"  +CioHH04Mg.i4H,0 

CwH.404Mg.i4H|0 

(( 
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MAONX8XUM  CARBONATE  MgCQi.3HA 


Solubility 


IN  Water  in  Presence  op  Carbon  Dioxid: 

CHeadwdl  and  Renter —  Z.  anarg.  Ch.  Z7t  9oo»  'q80 


ceCQuperioocc. 
GasPhue(atcf 
mad  760  mm.). 

^Partial 
PResuie  01  CO| 
in  mm.  Hg. 

Grum  per 

100  cc.  Solntiao. 

FreeCOt. 

MfCQi. 

Mg<HC0^ 

18.86 

143 -3 

O.II90 

•  •  • 

I. 2105 

S-47 

41.6 

0.0866 

•  •  • 

I. 2105 

4-47 

33-8       • 

0.003s 

*  •  • 

I. 2105 

XS4 

II. 7 

0.0773 

1.0766 

I -35 

10. 3 

0.0765 

0 . 7629 

1.07 

8.3 

0.0807 

0.5952 

0.62 

4-7 

0.0701 

03663 

0.60 

4-6 

0.0758 

03417 

033 

2-5 

0.0748 

0.2632 

0.21 

1.6 

0.0771 

0.2229 

0.14 

I.I 

0.0710 

0.2169 

0.03 

0-3 

0.0711 

0 . 2036 

•  •  • 

■  •  ■ 

00685 

0 . 2033 

•  •  • 

•  •  • 

0.0702 

0.1960 

•  •  • 

•  •  • 

0.0625 

0.2036 

•  •  • 

•  •  • 

0.0616 

O.I9S4 

■  •  • 

•  •  • 

0.0641 

0.1954 

Therefore  at  o  partial  pressure  of  COs  and  at  15®  and  mean  barome 
one  liter  of  saturated  aqueous  solution  contains  0.641  gm.  of  MgCC 
gms.  Mg(HCO,),. 

It  is  [x>inted  out  by  Johnston  (191 5)  that  although  Treadwell  and 
very  painstaking  analyses,  their  mode  of  working  did  not  secure  eqi 
ditions,  a  fact  which  is  borne  out  by  the  lack  of  constancy  of  the  ca 
bility-product  constant. 


Solubility  op  Magnesium  Carbonate  in  Water  Chargbi 
BON  Dioxide  at  Pressures  Greater  than  One  Atmc 

(Engel  and  Ville  —  G>mpt.  rend.  93,  340.  '81;  Engel  —  Ann.  chim.  phys.  [6]  13 


Pressure  of 

COa  in  -         , 
Atmospheres.     At  la  . 

0.5  20.5 

10  26.5 

20  34-2 

3.0  390 


G.  MgCO»f  per  Litrr. 

At  19*.  ' 

•    •    • 

25.8 

33.1  (2.1  At.) 

37.2  (3.2  At.) 


Pressure  of 

CO,  in 
Atmospheres. 

40 

4  7 
6.0 

9.0 


XTia- 
42.8 

•    •    • 

50.6 


G.  MgCO^pe 
Atx 


43  S 

48  S 
56.6 


Solubility  in  Water  Saturated  with  CO,  at  One  ati 


(Engel.) 


to. 

Gms.  MgCOj* 
per  liter. 

t». 

Gms.  MgCOs* 
per  Liter. 

to. 

5 

36 

30 

21 

60 

10 

31 

40 

17 

80 

90 

26 

100 

Gi 


Dissolved  as  MgCHCO,),. 


585 
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Diii  for  the  ^ynum  magnesium  carbonate-carbonic  acid-water  at  2o^  25^,  30^ 
jfndy^^ut  given  '^y  Lather  and  Sen  (1914).  In  connection  Tith  these  results, 
iiipobted  out  bv  Johnston  (191 5),  that  it  is  questionable  whether  eouiiibrium 
w Rally  obtained  and  furthermore,  the  accuracy  of  the  analytical  results  cannot 
be  tnnted  since  the  ratio  of  total  amount  of  CC^  in  solution,  to  the  magnesia  li 
fay  incgular.    The  results  when  plotted  directly  show  great  inconsbtencies. 

te  Calculatbd  Solubilitt  op  MgCOt.3HtO  in  Water  at  18**  in  Contact 
vnaAn  Containing  Partial  Pressures  op  COt  from  0.0002  to  0.0005 
Atmospheres. 

(Johnston,  19x5.) 
It  is  shown  that  if  the  COt  pressure  is  kept  constant  at  P  and  the  water  evapo- 
nted  off  so  slowly  at  18®  that  eouiiibrium  conditions  are  continuously  maintained, 
^  following  amounts  of  Mg(OH)s  or  of  MgCC)s.3HsO  will  be  obtained. 


Plutkl  PreMnre  P 
of  CObinAtntt. 

O 

0.00020 

0.00025 

0.00030 

0.00035 

0.00040 

0.00045 

0.00050 


ToUlMg 


Mols. 

/ 


0.00015 
0.01934 
0.02218 
0.02486 
0.02742 
0.02868 
0.02924 
0.02976 


Gms.  per  Liter. 

0.0087    Mg(OH)i 

113 
1.29 

I -45 


tt 


u 


u 


II 


MgC03.3H,0 


1.60 

3-97 
4  OS 

1.12 

IN  Natural  Waters. 


u 


tt 


Solubility  of  Magnesium  Carbonate 

(Wells,  1915.) 

(^  an  cases  the  solutions  were  in  equilibrium  with  atmosoheric  air  at  20^.) 

Milligrams  per  Liter  of  Sat.  Solution. 


^^'^mi  Magnesite  in  Distilled  HsO  0.018  trace  0.065 

1^^^    "  in  Aq.  NaCl  (37.2  g.  per  1.)         0.028  trace  0.086 

fj^^jl^  (equilibrium  from    bicarbonate  end)  0.038  0.28  CO:  as  carbonate  0.83 

^WXlb.3lW)(         "  "   undcrsaturation"  )  0.034  0.32  CQi"        "       0.59 

SoLUBiLrnr  of  Magnesium  Carbonate  in  Aqueous  Solutions  of 

Potassium  Bicarbonate. 

(Auerbach,  1904.) 

jj™^^  conditions  necessary  for  preventing  changes  in  equilibrium  due  to  hy- 
^*>'*i«and  loss  of  Cdare  discussed.     The  mixtures  were  shaken  from  1-4  days. 

^  •^t.  soL  analyzed  for  total  alkali  (  K  H ^  J  by  titration  with  standard  HCl 

QQ^  methyl  orange  as  indicator.    The  neutralized  solution  was  boiled  to  expel 
^  ^«ld  then  excess  o.i  n  NaOH  added  and  the  filtrate  from  magnesium  precipi- 

^^  ^^^ck  titrated  with  o.i  n  HCl.    The  — -  was  calculated  from  the  used  o.i  » 

2 

and  the  K  obtained  by  difference. 


?W>n 


„^    Cleauluat 

I5*. 

Results  at 

25'- 

Results  at 

35*. 

n^pL_IwLi««-     , 

Solid  Phase. 

Mols.  per  Liter. 

Solid  Phase. 

Mols.  per  Liter. 

Solid  Phase. 

i"*^^^    UtfXh.' 

KHCX),. 

MgCO,; 

KHCQ,. 

MgCC 

Itjoix*.         "^^S  MgaVaHnO 

0 

0.0087  MgCO^.iHiO 

0 

0.0071 

MgC0,.3HiC 

44 

0.098s 

0.0115 

tt 

0.1092 

0.0098 

tt 

M 

0.2210 

0.0149 

tt 

0.281 1 

0.0142 

u 

*«(labiD 

0.3434 

0.0181 

<t 

0.4847 

0.0177 

n 

"    +1.X 

©-♦985 

0.0217 

"  Oabil) 

0.5807 

0.0198 

"  (labil) 

i.t 

0.3906 

0.0196 

"  +1.1 

0.5088 

0.0184 

"  +1.1 

M 

0.5893 

0.0128 

I.I 

0.6231 

0.0153 

I.I 

•• 

0.6406 

0.0117 

tt 

0.8535 

0.0119 

tt 

':*,-  MfCO».KHCO,.4HA 

1. 125 

0.0061 

tt 

-^^^itional  data  for  this  5iystem  are  given  by  Nanty,  191 1. 

y^ta  for  the  solubility  of  MgCOj  in  aq.  NaCl  and  other  salt  solutions,  deter- 


^^  -  by  prolonged  boiling  and  subsequent  cooling  of  the  solution  out  of  contact 
^••^  air,  are  given  by  GoUie  (1915). 
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Solubility  of  Magnesium  Carbonatb  in  Aqueous  Solutx^^.^^ 
Sodium  Carbonate  at  25**.  The  solutions  being  in  eqixi^-^ 
with  an  atmosphere  free  from  CO,. 

(Cameron  mad  SddeU  — J.  Phync.  Ch.  7t  s88>  'o3-) 


'War 
wntoB 


Wt.  of  I  liter 

Gram 

B  iKr  Liter. 

Reacting  Wc 

siilbts  prr  litcf. 

of  Sdutioa. 

Na^CQi. 

MfCX),: 

Na^Oa. 

HgCO^ 

996.8 

0.00 

0.223 

0.000 

0.00266 

IOI9.9 

23.12 

0.288 

0.220 

0.00344 

1047 • 7 

50 -75 

0.510 

0.482 

0.00620 

1082.5 

86.42 

0.879 

0.820 

0.01027 

II18.9 

"7-3 

1-314 

1.209 

0.01570 

II47.7 

160.8 

1.636 

1.526 

0.01955 

I166.I 

181 .9 

1.972 

1.727 

0.02357 

I189.4 

213.2 

2.317 

2.024 

0.02770 

Solubility  op  Magnesium  Bi  Carbonate  and  op  Magnesium  Car- 
bonate IN  Aqueous  Solutions  op  Sodium  Chloride  at  23®.  The 
solutions  being  in  equilibrium  with  an  atmosphere  of  CO,  in  the 
one  case,  and  in  equilibrium  with  air  free  from  CO,  in  the  other. 

(C.  and  S.) 


In  Preaence  of  COs  as  Gas  Phase. 


In  Preaence  of  Air  Free  from  CO9. 


Gms.  NaCl 
per  Liter. 

Gms.  Mg(HCOs)s 
per  liter. 

Wt.  of  X 
Liter. 

'  Gms.  NaQ 
per  liter. 

Gms.  MffCOfe' 
per  Liter. 

7.0 

30.64 

996.9 

0.0 

0.176 

56.5 

30.18 

IO16.8 

28.0 

0.418 

119. 7 

27.88 

I04I . I 

59-5 

0.527 

163.9 

24.96 

1070.5 

106.3 

0.585 

224.8 

20.78 

1094.5 

147 -4 

0.544 

306.6 

10.7s 

1x42.5 

231. 1 

0.460 

II70.I 

272.9 

0.393 

"99-3 

331 -4 

0.293 

Solubility  op  Magnesium  Carbonate  in  Aqueous  Solutions  op 
Sodium  Sulphate  at  24°  and  at  35.5°.  The  solutions  being  in 
eqtiilibrium  with  an  atmosphere  free  from  CO,. 

(Cameron  and  Seidell.) 


Results  at  24°. 


Wt.  of 
X  Liter. 

007.5 
I02I .2 

1047.6 

1080.9 

II33-8 

1157-3 

1206.0 
1242.0 


Gms.  NasSOi 
per  liter. 

0.00 
25.12 

54  76 

95.68 
160.8 
191.9 
254.6 

305    I 


Gms.  MgCQi 
per  liter. 

0.216 

0.586 

0.828 

I  .020 

1.230 

I  .280 

I   338 
1.388 


Results  at  35.5.^ 


Wt.  of 
z  Liter. 

995  I 
1032.9 

1067.2 

1094.8 

1120.4 

1151-7 
1179.8 

1236.5 


Gms.  NaaSQi    Gms.  MgCO^ 
per  Liter.  per  Liter. 


032 
41.84 
81.84 
116.56 
148.56 
186.7 
224.0 
299.2 


O.I3I 
0.577 

0-753 
0.904 

0.962 

1.047 
1.088 
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OHLOEATE   MK(CIO,)t6H.O. 

Solubility  in  Watbk. 
(UniKr  — Ba.  3S.  miA. '«J 


"^1 


'•^S 

SoUd 

PhUE. 

Mtiabi,      Sou. 

->S  51-64    10  05 

M«<CIO,)»«W) 

43         63.8a 

16.60    Ua(ao,},.<HiO 

;  S3»T     10.73 

" 

65.5  69.12 

30.08           " 

»    56.50      13.33 

" 

39  5    65.37 

17.76    iitiathh^B^ 

19  60.33   14-35 

" 

61.0    69.46 

31.40 

JS  63.6s    16.48 

- 

68        70.69 

33.69 

93       {73  71) 

(36.38)         - 

S^  Gr.  of  nturated  sol.  at  +  i 

8»  -  1.564. 

'  JUfflnUUH  CHLOBim  MgCl,. 

Solubility  in  Water. 

'     lm\BptiaaUKraioKa,i»itiEagALawtatita.    RonlUquoUiil from ludoltudBStniUiii,  1911 
d  ,,      Cm.MiiCltiiCTion  Gun'  SiJid 

■-  Solulica.    Wua~.  Itiu. 

o       34-S     52-8     M«a,<H,0 


— ZO        ll-I  13-5  fa 

—30      16.0  19.0 

-30      19-4  34-0 

—33.6   30-6  36.0  lB  +  U|CI|.r*aiO 

-20         36.7  36.5  MtOffB^ 

-16.430.6  44.o4'K- 

-16.8  31.6  46.3 

-'7-4  33-3  47-6' 

-19-4  33  3  49-9* 

-  96  33-9  S»  3* 

-  3-4  34-4  5a  3 


M(a,..>Hj>+ 


349  535 

35  3  54-S 

35  6  55-3 

36.3  56.7 

365  575 

37.9  61.0 

39.8  66.0 

153.6  49.1  96. 4     tUOi^Wi 

181.555.8 ,36.0  {»f2a»§;i 

1S6       56.1  laS.o     McOmK^ 


M  ptt  IJtcf  <d  SolnllcB. 


— ia 

iWO..          Si«k-- 

Ha. 

TBcT 

0.0 

99-55          •■36> 

0.0 

474.3 

4.095 

95  5            •■354 

■4  93 

454 

S 

95 

90.0            1.344 

34.63 

438 

6 

»7-o 

81.5            1.300 

61.97 

393 

0 

•OS 

79.0            1.397 

74  74 

376 

3 

»»S 

71.0            1. 281 

103-9 

338 

3 

44.0 

60.135 

■S3-> 

386 

4 

^75 

4<i-»5 

314.3 

330 

3 

j«.o 

33.0 

377.1 

153 

S3t.  HCl  (Ditte) 

6 

5 

m.  H,0  diaolve  51.es  mi*.  MtCI, 

•t  3.5'.  55-36 

pus 

at  35'  and  58.66 

SO-- 

auiuud 

Uwn.  1911.) 
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Solubility  of  Basic  Magnesium  Chloride  in  Water  at  25*. 

(Robinaon  and  Waggaman,  1909.) 

An  excess  of  MgO  was  shaken  with  each  of  20  MgClt  solutions  at  25*  fo 
months  and  the  supernatant  clear  solutions  and  solid  phases  with  adhering  lie 
analyzed.  The  solutions  were  titrated  with  0.02  n  HCl  for  dissolved  1 
(present  as  Mg(OH)s).  The  composition  of  the  solid  phase  in  each  case 
ascertained  by  plotting  the  analytical  results  on  a  triangular  diagram. 


i»of 
Sat.  Sol. 

1. 019 
1.038 

Cms.  per  loo  Cms. 
Sat.  Sol. 

Solid  Phase.* 

Indefinite 
Solid  Solution 

i»of 
Sat.  Sol. 

1. 141 
1. 162 

Gms.  per  xoo  Cms. 
Sat.  Sol. 

^gO,.       MgO. 
2.36     0.00008 
4.47     0.00028 

MgClt.        MgO. 
17-53     0.0024 
18.52     0.0025 

1.056 
1.075 

6.79     0.00048 
9.02     0.00080 

1. 192 
1. 24s 

22.04    0.00245 
26.88    0.0025 

J .  1 1 1 

13.14     O.OOII5 

f< 

1.274 
1. 321 

29.80  0.0024 
34.22     0.0030 

-     Solid 

2MgO.Has: 


u 
tt 
u 

M 
U 


Solubility  of  Mixtures  of  Magnesium  Chloride,  Potassium  Chloi 
AND  OF  Magnesium  Potassium  Chloride  (Carnallite)  in  Water  a 

f   Various  Temperatures. 

(vant  Hoff  and  Meyerfaoffer,  1899, 191  a.) 


Gms.  per  too 

f. 

Gms.  HA 

Solid  Phase. 

Kind  of  Point  on  Cnnre. 

^gCl,. 

KCl. 

II. I 

•    •   • 

24.6    Ice+KQ 

Cryohydric  of  KCl 

33  6 

26 

•   •   • 

"  +MgCl«.xaE/) 

MgClt.i2H^ 

34-3 

22.7 

1.24 

"  +Ka+MgCW.iaE/) 

i(                     «          1 

21 

34-9 

2 .03  CamaIlite+MgCl«.iaE/)+K:a 

Formation  Temp,  of  Carnal 

0 

35-5 

3.02 

"  +Ka 

Point  on  Curve 

25 

38.4 

4.76 

l<       1        (4 

i(              <c 

50 

42 

6.17 

«<       1        « 

"         "                     (UhBi, 

61.5 

42.6 

7.20 

II       1        « 

«         tt 

154  5 

65.5 

14.07 

U       1        It 

tt         tt 

167.5 

88.1 

17.26 

II       1        If 

M.  pt.  of  Carnallite 

25 

55.5 

0.83 

"  +Mga«.6H^ 

Point  on  Curve 

SO 

59.13 

0.50 

11    •          II 

(UbHg, 

80 

65 

1.24 

II    1          i< 

tt            tt 

II5-7 

85.6 

1.66 

"+        "       +Mga«.4Hi0  Transition  Point          [Can 

152.5 

105.7 

9.93 

"  +MgCl,.4H,0+Ka 

Upper  Formation  Temp,  of 

176 

126.9 

16.97] 

MgCl,.4H,0+MgCl,.aH,0+Ka  Transition  Point 

186 

126.9 

26.1 

MgCl|.aH,0+Ka 

Pomt  on  Curve 

Carnallite  =  MgKCU.6H,0. 

Solubility  of  Mixtures  of  Magnesium  Chloride  and  Other  Salts 

Water  at  25®. 

(Lflwenherz,  1894.) 

Mixture  ^"*''  ^**^"  ^^  '°*'  Mols.  H,0.         Gms.  per  Liter  of  Sdm 

MgCl,.6H,0+MgS04.6HsO  104  MgCli-l-14  MgSO*        25.  O-^-aa  SO4 

MKCU.7H«0-|-MgS04.6H,0  73       "     -l-i5       "  195  Cl-l-5.3  S0« 

MgCli.6H,0-hMgCli.KC1.6HiO  106  CU+i  K,+  io5  Mg       26.9  Cl+0.3  K+45. 

Results  for  all  possible  combinations  of  magnesium  sulfate  and  potaa 
chloride  and  of  magnesium  chloride  and  potassium  sulfate  are  also  given. 

100  cc.  anhydrous  hydrazine  dissolve  2  gms.  MgClt  at  room  temp.  A  floccu 
ppt.  separates  on  standing.  (Welsh  and  Brodenoo,  1 

Freezing-point  data  (solubility,  see  footnote,  p.  i)  for  mixtures  of  MgCli 
KCl,  NaCl,  AgCl,  ZnCls  and  SnClt  are  given  by  Menge  (191 1).  Data  for  mixt 
of  MgCli  -f  SrClt  and  MgCU  -1-  MnClt  are  given  by  Sandonnini  (1912,  i^ 
Data  for  MgClj  -j-  MgS04  are  given  by  Jaenecke  (19 12).  Data  for  MBC]t+ 
are  given  by  Korreng  (1914)  and  data  for  MgCU+KCl  and  MgCliHhHQvei 
by  Demby  (1918). 
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UkOXEBIUM,  CanXAMATK  (CJl,.CH.CH.COO),Mg.Hi0. 


100 


and  i.g 


sat.  solution  in  water  contain  .0.85  gm.  (C«HtCH.CHCOO)sMg  at 


94  gms.  at  100^ 


(Taxugi  and  Checchi,  Z9oz0 


■lOOSIUM  GHBOMATI  MgCrOk.7H«0. 

100  grann  HsO  dissolve  72.3  grams  MgCrOi  at  18*,  or  100  grams  solution  con- 
ttti42.0  grams.     Sp.  Gr.  »  1422.  (Mylius  and  Funk,  z897-) 

liOIUIUM   POTABSIUM   OHBOMATS  MgCr04.K,Cr04.3H,0. 
100  grains  H^O  dissolve  28.3  grams  at  2o^»  and  34.3  grams  at  60^. 

MAOimUM    PLATinO   OYAHIDS   MgPt(CN)^ 

Solubility  in  Water. 

(BazhoeTden  and  Tamman  —  Z.  »nocg.  Ch.  15,  3x9  '97O 


Gm.MgPt(CN)c 
t*.       prr  100  Gma.  Solid  Phase. 

y„i--.;„— 
dOmOCB. 

"A'li  34.90     MgPt(CN)«j6.8-8.iH«0 

0.5  36.9  **        (Red) 

5  5        28-65 

18.0  32.46  • 

3^^        39  53 
450        41.33 

462        42.0  •• 

42  1  40.21     UgPtiCNU-AB^ 

^3  39-^5  "    (Bright  Green) 

*UC«I8IUM  FerroCTANIDES. 


48.7 

ss 
581 

69.0 

77.8 
87.4 

90.0 

93  o 

96.4 

100 -o 


Cms.  MgPl(CN)» 
per  100  Gms. 
Sioludon. 


40 
41 
42 

43 
44 

45 
45 
45 
44 
44 


89 
33 

IS 
40 

90 

52 

65 

04 

33 
o 


BoBdPhaae. 
hdkPt(CN)«^flO 


MgPt(CN)«.sHiO 
(Whili) 


Solubility  in  Water  at  17". 

(Robinson,  1909.) 

ft«^^  liter  sat.  sol.  contains  1.95  gms.  magnesium  potassium  ferrocyanide, 
m^^^  Hto-  sat.  sol.  contains  248  gms.  magnesium  ammonium  ferrocyanide, 

<}>18IUM  PLUOamS  MgFt. 

liter  of  water  dissolves  0.076  gm.  MgFj  at  18^  by  conductivity  method. 

g^^^  (Kohlrausch,  1905-) 

1^^-^*  uter  water  dissolves  0.087-0.090  gm.  MgFj  at  0.3*  and  0.084  gm.  at  27* 
^  Omductivity  method.  (Kohlrausch.  1908.) 

IttttlUM  HTDBOXIDE  Mg(OH),. 

liter  of  water  dissolves  0.008  —  0.009  gm.  Mg(OH)i  at  18®  by  conductivity 
^v^:  (Dupre  and  Brutus,  1903.) 

r|A|5jlitcr  of  water  dissolves  0.009  gm.  Mg(OH)i  at  18**  by  conductivity  method 
^■^^HriruBch  and  Rose,  1893),  0.012  gm.  (Tamm,  191  o). 

SoLUBiLmr  OF  Magnesium  Oxide  in  Aqueous  Solutions  Containing 
Sodium  Chloride  and  Sodium  Hydroxide. 

(Maigret,  1905) 


i 


M.  NaCl 

Gms.  MgO  per  Liter  Solution  with  Added: 

aUta. 

'0.8  g.  NaOH                     4X>  g.  NaOH* 
per  Liter.                          per  Liter. 

"5 

0.07                               0.03 

140 
160 

0.045 

none                     none 

MAGNIBIUM  HTDROZZDS 
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Solubility  op  Magnesium  Htdroxidb  in  Aqubous  SoLxmoMOV 
Ammonium  Chloride  and  op  Ammonium  Nitrate  at  39^ 

(Hen  and  Muhs  —  Z.  ancrg.  Ch.  ^8^  140,  '04O 

Note.  —  Pure  M^(OH),  was  prepared  and  an  excess  shaken  wHh 
solutions  of  ammonium  chloride  ana  of  ammonium  nitrate  of  different 
concentrations. 


Conoentrarioii  of 

NH«aorofNH«NOi. 

(Normal.) 

Arid  Required 

for  liberated 

NILOHinsscc. 

(Normal.) 

Normality  of:                        Grams  per  IHer. 

Mg(OH)a.    NH«CI.                 Mg(OH)s. 

NH/X 

.  7        (NH4a) 

0.09835 

0.156    0.388               455 

20 .36 

0.466         " 

O.II08 

0.108   0.250            3.15 

1339 

0-3S 

0. 09835 

0.089    0.172               3.60 

9.21 

0233     - 

O.II08 

00638  0.106               X.86 

5-67 

0175     *• 

OII08 

0.049    0.0771             1.43 

4  13 

0.3s    (NH4N0,) 

O.II08 

0.0833  o.i834(NiV0|)2.43 

I4.69(NWI0 

0.175     - 

OII08 

0.0495  0.076         -      1.45 

6.09     - 

MAGNESIUM   lODATE   Mg(IOJ,. 

Solubility  in  Water. 

(Mylius  and  Funk  —  Ber.  30^  ijaa,  '97;  Win.  Abh.  p.  t.  Rekfaanitalt  5,  446,  'co^ 


Gms. 


Mols. 


Gms. 


Mots. 


t». 

MgdO,), 

per  100 

Gms.  Sdutioa. 

Mg(IO>). 
per  looMcNS. 
HaO. 

Solid 
Phase. 

f. 

Mgao^ 

per  100 
Gms.  Solution 

perzooS(ais.       PhsK. 
.      H«0. 

0 

31 

0.15      MgaOi)s.xoH|0 

0 

6.8 

0.34      MKa0|)»4l 

20 

10.2 

OSS 

M 

10 

6.4 

030 

30 

17  4 

1. 01 

M 

18 

7.6 

0.40                • 

3S 

21.9 

I -35 

M 

20 

7-7 

0.40                " 

SO 

67  S 

xo.o 

m 

35 

63 
xoo 

8.9 
12.6 

193 

0.47 

0.69                • 

I    13 

Sp.  Gr.  of  solution  sat.  at  i8®=  1.078. 

MAGNXSIUM  IODIDE  MgI,.8H/>. 

Solubility  in  Water.    (Menschutkin.  1905, 1907.) 

The  salt  was  prepared  by  the  action  of  water  upon  magnesium  iodide  dieth 
(see  p.  391)  by  which  the  octrahydrate  and  not  the  hexahydrate  is  formed. 
crystals  of  this  hydrate  melt  at  43.6^.    The  solubility  determinations  were  1 
by  the  synthetic  method. 


Cms.  per  loo 

Gms.  Sat.  Solution. 

Gnlirl  PKsMk 

MgI,.6H,0 

-      Mgl,. 

ouua  rnaae. 

0                     76 

54.7 

MgI,.8H,0 

18 

59.7   W-«-9o9) 

'^                    (MyliittaadFiB^ 

20                     81 

58.3 

tt 

40              88 

63 -4 

u 

43.str.pt.  90.8 

65.4 

"    +MgI,.6HiO 

43               89 

.8 

64.7 

MgI«.6U^ 

80              90 

3 

6S 

U 

120              90 

9 

65.4 

tt 

160              91 

7 

66 

tt 

200              93 

4 

67.2 

€t 

2IS              94 

3 

67.9 

ii 

391  MAGNXSIUM  IODIDE 

OUM  lODIDS  STBSSATES,  ALCOHOLATES,  ACIDATE8,  etc. 

.mss  Rbspect/vely  in  Ethbr,  Alcohol  and  Acid  Solvents  at 

Various  Temperatures. 

wrfmfkin.  Monogimpb  in  the  Russian  Language  entitled  "On  Etherates  and  Other  Molec- 
""***^'*'«*  of  BCagneaium  Bromide  and  Iodide,"  St.  Petersburg.  1907.  pp.  267  +  XLVIII. 
liihed  in  **  Memoirs  of  the  St.  Petersburg  Polytechnic  Institute,"  vols.  x-7.  1904-07  and  in 
d  fonn  in  vob.  49-67  of  the  Zcit.  anoig.  Chem.,  1906-09. 


Ition  of  Mftterial.  The  dietherate  of  n? agnesium  iodide,  MgIs.2C4HioO, 
red  by  the  very  gradual  addition  of  iodine  to  a  mixture  of  magnesium 
ther.  The  reaction  is  not  so  violent  as  that  which  takes  place  during 
-ation  of  the  magnesium  bromide  dietherate  (see  p.  379)-  Two  liquid 
present  at  the  end  of  the  reaction  and  by  slight  cooling  beautiful  white 
I  crystals  separate  from  the  lower  one.  The  growth  of  these  crystals 
ompanied,  as  in  the  case  of  the  magnesium  bromide  compound,  by  an 
of  ether  droplets.  Magnesium  iodide  dietherate  is  very  hygroscopic, 
table  than  magnesium  bromide  dietherate,  and  becomes  yellowish  even 
ral  hours,  and  brown  after  a  day,  owing  probably  to  separation  of 
\s  in  the  case  of  the  magnesium  bromide  compound  it  reacts  with  very 
uiic  compounds  as  alcohols,  acids,  ketones,  etc.,  with  liberation  of  ether 
itioo  o£  addition  products.  These  latter  constitute  the  material  used 
lowing  solubility  studies. 


1  of  I>et«niiinmtion  of  Solubility.    The  synthetic  (sealed  tube) 
'  Alexejeff  (Wied.  Ann.,  1885)  was  used  almost  exclusively. 


atidi  of  Ratultl.  As  is  seen  from  the  following  table,  the  solubility 
much  more  rapidly  with  temperature  than  in  the  case  of  magnesium 
ietberate,  especially  in  the  vicinity  of  the  melting  point  of  Mglf.aCiHioO 
ethereal  solution,  which  is  at  23.6^.  At  this  temperature  there  appears 
s,  the  lower  one  of  which  may  be  considered  as  a  solution  of  ether  in 
!,  and  the  upper  one  as  a  solution  of  the  lower  layer  in  ether.  By  in- 
temperature  a  point  is  reached,  at  which  both  layers  are  miscible  in  all 
16  (critical  point).  In  the  case  of  magnesium  bromide  dietherate  no 
::al  point  could  be  obtained.  Bbth  layers  may  be  cooled  below  23.6^, 
to  about  +  15^  since  here  spontaneous  crystallization  of  the  dietherate 
irays  occurs,  and  the  temperature  rises  to  23.6®.  The  great  tendency 
lize  is  probably  due  to  the  difference  between  the  composition  of  the 
*T  and  of  the  saturated  solution  of  the  dietherate.  The  determinations 
inity  of  the  critical  point  were  quite  difficult  to  make  on  account  of  the 
>le  opalescence  which  occurred  and  also  the  formation  of  a  white 
,  the  nature  of  which  was  not  ascertained.  The  critical  concentration, 
ined  by  means  of  the  law  of  straight  averages  of  Cailletet  and  Mathias, 
ndmately  40.3  per  cent  MgIs.2(C3Hs)sO;  the  temperature,  38.5*.  At 
tions  of  MgIs.2C4HioO  greater  than  54  per  cent,  a  single  liquid  is  again 
id  the  solubility  curve  can  be  followed  up  to  the  melting  point  of  the 
:  at  si\ 
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Solubility  of  Magnesium  Iodide  Dibthbratb  in  Ether  at  Vvt 

Temperatures.     (Menacfaatkin.  1906^ 

Gms.  per  loo  Cms. 
Sat.  Sol. 

MgI,.2(CH«}io    > 


f. 


S-4 
II. 8 

15.6 

18. 1 

20.4 

22.2 

23.6 


2.2 

3-7 

S-3 

8.3 
II. 6 

17-3 
22 


Mgl,. 

I -45 
2.43 
3  46 

S-4 

7SS 
11.28 

14.4 


Mds.  MgI|.a(C4H«)|0 

per  xoo  Mds. 

Sat.  Sol. 


0-39 
0.66 

0.96 

2.24 

3  56 
4.67 


Solid  I^'^ 


u 


a 


it 


a 


(C 


(( 


Between  these  two  concentrations  of  MgIs.2(CsHs)tO  two  liquid  layers  sepaf^^ 
(see  below). 


23.6 

25 

30 

35 
40 

45 
51.5m.pt. 


544 

73 
82.5 

87 
89.6 

93-5 
100 


35-5 
47.6 

54 

57 

58.6 
61.2 
65.2 


17. 1 

31-9 
42.9 

53-4 
60.4 

71 -4 
100 


ii 
it 
it 

u 
ii 
le 
It 


At  23.6^  the  saturated  solution  separates  into  two  iiquid  layers  which  Ioly 
the  following  composition  at  different  temperatures. 

\  Gms.  per  xoo  Gms.  Solution. 


f. 

15 
20 

25 
30 

35 
36 
37 

38 . 5  crit.  temp.     40 


Lower  Layer. 
MgIt.a(CHJ,0  -  Mgl,. 


Upper] 

54.4  35-5  20.5 

54.4  35-5  21.5 

54.4  35-5  22.5 

54.4  35-5  23.5 

54.1  35-3  26 
53-5  34.9  27 

52.2  34.2  28.5 

505  331  32 

3  26.3  40.3 

MAGNESIUM  IODIDE  ALCOHOLATES  and 


Layer. 
lO-Mgl,. 


13 -4 
14. 1 

14.7 
15 -4 

17 
17.7 

18.7 

21 

26.3 

ANIUNATE. 


unstable 

it 

stable 
« 

tt 

ti 

ii 

ii 


Solubility  of  Each  in  the  Respective  Alcohols  or  Aniline.  CMeBschotkia. 


MgI,.6CH,0H 
in  Methyl  Alcohol. 

Gms. 
4.       Mglj.eCHsGH 
per  100  Gms. 
Sat.  Sol. 

o         49.6 

20  52.6 

40  55.3 

60  58.8 

80  60.6 

100  63.3 

120  66.2 

140  69.5 

160  73 . 2 

180  77.1 

200  81.5 


MgI,.6C,H50H 

in  Ethyl  Alcohol. 

Gms.        * 
MgI,.6CH,0H 
per  100  Gms. 
Sat.  Sol. 


f. 


MgI,.6C«HiNH,  MgI,.6(CH*),CH0H 
in  Aniline.       in  Dim  ethyl  Carbino 

Gms. 
MgI,.6C«] 


O 

20 

40 

60 

80 
TOO 
120 
130 
140 

143 

146. st 


21 

33 

44 

55 

65 

74 
82 

87 

93 
06 

TOO 


9 
2 

4 

3 

5 

7 

7 
2 

3 


f. 

o 

60 

100 

130 

ISO 

170 

180 

i88t 

200 

210 

230 


per  loe  ijms. 
Sat.  Sol. 

3-3 
3.9 
5 
8.5 

17. 5 
38 
52 
64.5 

65.9* 
67.2* 

69.8* 


f. 

10 
30 
50 
70 

90 
110 
120 
130 
136 
i38t 


Gms. 

M5M(CH,)r 

CHCraperioc 

Gms.Sat.SoL 


57.1 
60 

63.3 

67 
71.2 

76.2 

79.4 
84.8 

91.7 

100 


SoUd  Phase.  MgI«.4C«H«NH,.       f  M.  pt.        X  Tt.pL 
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1IAONI8XUM  lODIDS 


^<tUM  IODIDE  COMPOUNDS. 

jj^^ILlTY  OF   MaGNBSIUM   IoDIDE  COMPOUNDS  WITH   BeNZALDEHYDE, 

^^^^TONE,  ACBTAL,   AND  ACBTIC  AciD  IN   EaCH  OF  THESE  LIQUIDS. 

KMcittcbutkin.) 


*SH.COH 

Mgls. 

6CH,COCH, 

Mgit 

.2CHaCH- 

Mgl,. 

6CH1COOH 

•«*Jdehydc 

*•• 
in 

Acetone. 

(OCsHi)s  in  Acetal. 

in  Acetic  Acid. 

t* 

Gms-Mg^ 
6CH|C0CHa 

t« 

Gms.  Mgla.* 
aCQ,CH(OC,H«)t     *• 

Gfiii.MsL.- 
eCHiCOOH 

per  too  dm. 

w   . 

per  xooGms. 

ii . 

per  100  Gms. 

w   • 

per  100  Gnu. 

SitSoL 

Sftt.SoL 

Sat.  Sol. 

Srt.Sol. 

3-2 

0 

4.9 

20 

o.iS 

20 

0.6 

3.8 

30 

6.7 

60 

0.4S 

40 

2 

5-3 

so 

8.3 

_  77 

0.60 

60 

S 

7.7 

60 

10.2 

(Between  theie  tivo  con- 

70 

95 

II 

70 

lS-2 

centrations    the    mix- 

80 

18.5 

18. s 

80 

28.6 

ture  aeparatet  into  tivo 

9S 

42 

26.5 

85 

40 

liquid  Uyert.) 

105 

S4S 

40 

90 

S9-2 

77 

92 

"S 

65 

S3 

9S 

80 

79 

93-7 

"S 

73-8 

74. s 

100 

92. s 

81 

9SS 

13s 

85 

94  2 

105 

98. s 

83 

97-3 

140 

94 

t.100 

106. s 

;m.pt.  100 

86  m 

■  pt.  100 

142lll.pt.  100 

ocount  of  the  properties  of  these  molecular  compounds,  their  great  hygro- 
.y,  etc.,  the  solubility  determinations  are  not  strictly  accurate  in  all  cases. 

UTT  or  Magnesium  Iodide  Compounds  with  Formic  and  Acetic  Acid 
Esters  in  the  Respective  Esters. 

(Menschutldn.) 

fICOOCtHf  MgIt.6CH,C00CH,  MgI,.6CHjC00Caii  MgI,.6CH,COOCJrt7 
i  Formate,  in  Methyl  Acetate,     in  Ethyl  Acetate,      in  Propyl  Acetate. 


6HC0^^ 

M           oCHtCOOCHi 

t« 

Gms.  M^.- 
6CH,C03^ 

t* 

Gm*.  M«L.- 
eCHiCOOQH, 

per  100  Cms. 

per  100  Gms. 

•  « 

per  xoo  Gms. 

w  . 

per  100  Gmi. 

Sftt.SoL 

Sat.  Sol. 

Sat.  Sol. 

Sat.  Sol. 

iS-i 

0                0.4 

0 

3-2 

0 

41 

174 

60                0.7s 

20 

4.8 

20 

S-4 

20.5 

90                0.9 

40 

8.6 

30 

6-5 

25 

100            1.8 

SO 

137 

35 

7.8 

31.8 

103            2.4 

l^ 

21. 5 

40 

19 

44 

(T1V0  layers  here.) 

60 

38 

45 

46 

68 

103              74 . 2 

6S 

63s 

SO 

72s 

■.ptioo 

xio          81.7 

70 

90s 

55 

88.2 

120             98 

75 

92.7 

60 

96 

I2Im.pt.  100 

78. 

5  m.  pt.  100 

65  m. 

pt.IOO 

MgI,.6CH<COO  (iso)  C4H» 

MgI,.6CH,C00  (i 

ao)C.H 

u 

in  Isobutyl  Acetate. 

in 

[soamyl  Acetate. 

Gms.  MKlt.6CHr 

Gms.  MgIa.6CHr 

r. 

COO  Ciso)  C4ll» 

r. 

•COO  (iso)  QHu 

per  100  Gms.  Sat.  SoL 

per  100  Gms.  Sal 

t.^ol. 

0 

10.5 

0 

7-7 

20 

13-6 

20 

"S 

40 

17.6 

40 

20.9 

60 

24.9 

45 

255 

70 

33-7 

SO 

33-2 

80 

S2 

55 

47-8 

55 

89 

57S 

63 

87.5«.pt.       100 

60 

DLpC 

100 

MAONISIUM  IODIDE  394 

Solubility  of  Magnesium  Iodide  Compounds  with  Acetonitrilb, 

AND   UrETHAN  in  THESE  LIQUIDS.     (Menachutkin.) 


MgI,.6CH,CN 
in  Acetonitrile. 

M^I,.6CH,CONH, 

MgI,.6NH,CXK 

in  Acetamide. 

in  Uretha] 

Cms.  Mglf- 

4.      6CH,CNper 
*  *        100  Cms. 

f. 

Cms.  Mgl|^ 

'^^X^      Solid  Phase. 

Gms.  Mxl..- 
4.  eNHiCXXXjH,       cni 
*  per  100  Gma. 

Sat.  Sol. 

Sat.  Sol. 

Sat.  Sol. 

0        37.2 

82  m 

.  pt.  oi  acetamide 

49" 

i.  pt.  of  uccthan 

30        49.8 

70 

28      CH«C0NH| 

45 

27.5NU1COOC 

SO      58.2 

5^ 

46.7     " 

39 

45 

70        67.9 

49* 

56.5     •+MgI,.6CH,CX>NH,32' 

SI. 8    "+Mfi. 

75      717 

80 

63.4      MgI,6CU,C0NHt 

40 

55        MgitJf 

80      76.5 

130 

76 

60 

64.7 

8S      83 

160 

85. S 

80 

78.8 

89      91.3 

170 

90.8 

86 

92.5 

i77t 

100 

87t 

100 

*  Eutec. 

t  m.  p 

»t. 

MAGNESIUM  lODOMEBCURATE  MgIs.2HgIs.7HtO. 

The  sat.  solution  in  water  at  17.8^  has  the  composition  MgIt.i.29Hg 
and  Sp.  Gr.  2.92.  ( 

MAGNESIUM  DiLACTATE   Mg(C«Hi06).6H>0  racemic,  Mg(CJ 
inactive. 

Solubility  of  Racemic  and  of  Inactivb  Magnesium  Dilactatb 

(Jungfleisch,  1912.) 

100  gms.  H|0  dissolve  7  to  8  gms.  racemic  and  2.28  gms.  inactive  lac 


MAGNESIUM  LAURATE,  MYBISTATE,  PALMITATK  and 

Solubility  op  Each  in  Several  Solvents.   a«cobaon  and  HbbK 


f. 

Cms.  Each  Sa 

It  Determined  Separately  per  loo  G 

Solvent. 

Mf  Laurate 

(CuHaCOO)r 
Mg. 

Mg  Myristate 

MgPalmitate 

(C„H„COO)r 
Mg. 

Water 

15 

o.oio 

0.006 

0.005 

(( 

25 

0.007 

0.006 

0.008 

it 

35 

0.010 

0.007 

0.006 

ti 

50 

0.026 

0.014 

0.009 

Abs.  Ethyl  Alcohol  15 

0519 

0.158 

0.034 

(( 

25 

0.591 

0.236 

0.058 

(( 

35 

0.805 

0.373 

0.085 

i( 

50 

1.267 

0.577 

0.I5I 

Methyl  Alcohol 

15 

I    095 

0.571 

0.227 

a 

25 

1. 108 

0.763 

0.36 

i< 

515 

•    •    • 

•    •    • 

0.50 

Ether 

25 

0.015 

O.OIO 

0.004 

Ethyl  Acetate 

15 

0.004 

0.004 

0.004 

i( 

35 

O.OII 

O.OIO 

0.007 

<< 

50 

0.024 

0.021 

0.013 

Amyl  alcohol 

15 

0.I9I 

0.086 

0.043 

ti 

25 

0.236 

0.145 

0.066 

(( 

35 

1. 481 

0.438 

0.104 

(( 

50 

4.869 

1.893 

0.263 

Amyl  Acetate 

15 

0.II9 

0.063 

0.039 

It 

25 

0.162 

0.073 

0.045 

11 

34.6 

0.259 

0.105 

0.057 

«( 

SO 

1-939 

0.605 

0.216 
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^HSBIUK  niTRATI 

rOM  nTBATI  Mg(NO^,. 

Solubility 

IN  Water. 

(fvak' 

—  WiM.  Abh.  p.  t. 

!b.            Mob. 

Gms. 

Mols. 

Grmt.  pcriooMois.          Phaae. 

Mg(NO,), 
t°.     per  100  Gms. 

Mg(NCM,          Solid 
per  100  M^.       Phase. 

tio«i.           H,0. 

Solution. 

H3O. 

•  44       6.6 

Mgcso^j^a^ 

40        45-87 

10.3      Mg(N0^j6H^ 

•19        7.0 

M 

80        53.69 

14.6 

i-03        7.4 

«t 

90        57.81 

16.7 

^•03       7-37 

MgCSO^JSH^ 

89        63.14 

20.9  ) 

^50       7  92 

M 

77-5  65.67 

23.2  >• 

996       8.08 

M 

67    67.55 

251  J 

^'^       8.9 

M 

♦  Reverse 

curve* 

*.  of  soluticMQ  sattirated  at  18**  -  1.384. 

ectic  is  at  —29^  and  34.6  gms.  Mk(NOs)s  per  100  gms.  sat.  solution. 
»int  data  for  Mg(NC)i)i  +  Zn(NC)i)t  are  given  by  Vasilev  (1909.) 
r  Mg(NOt)t  +  HPTOt  ar«  given  by  I>emby  (1918). 

niM  OLBATE  (CH,(CH,)uCH:;CH.CH,COO),Mg. 

*  H/)  dissolves  about  0.23  gm.  oleate  (soap). 
.  glycerol  (d  1.114)  dissolve  0.94  gm.  oleate. 


(Fahrion,  1916.) 
(Aaadm,^i873.) 


nm  OXALATE   MgCi04.2HsO. 
of  water  dissolves  0.3  gm.  MgCsOi  at  18°  (conductivity  method). 

(Kohlrausch,  1905.) 

[UMiOxms  Mgo. 

oint  data  (quenching  method)  for  MgO  +  SiOt  are  fiven  by  Bowen 
00,  1914. 

[UM  PHOSPHATE  MgHP0«.3H,0. 
or  Magnesium  Phosphate  in  Aqueous  Solutions  of  Phosphoric 

Acid  at  25®.     (Cameron  and  Bell,  1907.) 

:ure8  were  constantly  agitated  for  two  months  and  the  clear  solutions 
r  magnesia  and  phosphoric  acid. 


as.  per  Liter. 

Solid  Phase. 

Sat.  Sol. 

Gms.  per  Liter. 
MgO.        P^,. 

Solid  Phase. 

K 

PA-  * 

07 

0.486  MgHP04.3H^ 

•    •    • 

109.5 

439 

MgHP04.3H/) 

So 

0.732 

I 

.470 

122.6 

498 

•4 

53 

1. 917 

■    •    • 

129.9 

546.5 

•  < 

38 

4.8s 

1    •    • 

140 

584 

U 

'3 

7-35 

I 

595 

146.8 

623.3 

41 

3 

16.84 

1  •  • 

147.3 

625.9 

4( 

9 

38.59 

M 

*   •   • 

150  3 

645.8 

4« 

3 

61.21 

M 

»  •   • 

155  5 

680.7 

** 

9 

93  09 

U 

1  ■   • 

160 

700 

"     +MgH«(P04)«.XH,0 

0 

130.7 

U 

I. 

626 

87.1 

779  6 

MgH«(P04),.XH,0 

281.8 

«( 

I. 

644 

77-1 

809.6 

44 

t« 

I. 

654 

70.6 

835  I 

M 

(Hypo)  PHOSPHATE   MgsPsO«.i2HA 

of  water  dissolves  0.066  gm.  hypophosphate.  (Saber,  x886.) 

'  of  water  dissolves  5  gms.  magnesium  hydrogen  hypophosphate, 
|HtO.  (Salxer.) 

UM  SAUCYLATE  Mg(C7HA)s.4H20. 

sat.  solution  in  water  contain  20.4  gms.  salicylate  at  15^  (i4-3  gms. 

Caines,  1905),  and  79.7  gms.  at  100^.  (Tamgi  and  Checchi.  1931.) 

^%  alcohol  dissolve  0.6  gm.  salicylate  at  I5*'-20^  (Squire  and  Caino,  1905.) 
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BCAQNESIUM  SILIOATB  MgSiQi. 

Fusion-point  data  for  mixtures  of  MgSiQi  +  MnSiOt  are  given  by  Le 
(191 1 ).     Results  for  MgSiOi  +.Na«SiOi  are  given  by  Wallace  (1909). 

BCAQNESIUM  PLUOSOJCATB  MgSiF«.6H,0. 

One  liter  of  water  dissolves  652  gms.  of  the  salt  at  17.5^.    Sp.  Gr.  of  so 
»  1.235.  CStolU 

BCAQNESIUM  SUCCINATE  C4H40«Mg.5H,0. 

100  gms.  sat.  solution  in  water  contain  24.35  S^^^-  succinate  at  15*  and 
gms.  at  100®.  (Tanigi  ud  CheocU, 

BCAQNESIUM  SULFATE  MgS04.7H20. 

Solubility  in  Water. 

(Results  by  several  investigators.   4th  Ed.  Landolt  and  BOrnstein,  "  TabeO 
1912.) 

V. 


-2.9 

-3-9 
+  1.8 

10 

20 

30 
40 

48 

50 

55 
60 

68 

80 

83  40.2    (9) 

99.4  40.6(10) 

164     ,  29.3(11) 

188  20.3(11) 

.  (i)  de  Coppec.  1872;  (a)  Cottrell  et  al,  1901;  (3)  Loewel,  i8cs;  (4)  Basch,  xgoi;  (5)  ' 
(6)  Van  der  Heide,  1893;  (7)  Smith,  191a;  (8)  Van't  Hoff,  1901;  (9)  Geiger,  1904;  (10)  Meyi 
19x3;  (11)  EUrd.  1894;  (12)  Guthrie,  1876.    See  also  Tilden.  1884. 

Data  for  densities  of  aq.  MgSOi  solutions  are  given  by  Barnes  and  Scott, 

Solubility  of  Magnesium  Sulfatb  in  Aqueous  Solutions  of  Pot/ 

Sulfate  at  25®  and  Vice  Versa. 

(Van  Klooster,  1917-) 


Gms.  M£SO« 
per  100  Gms. 

Solid  Phase. 

f. 

Gms.  M£SO« 
per  xoo  Gma. 

Solid  Phue. 

Sat.  Sol. 

Sat.  Sol. 

Unstable  Portions  of  Carve. 

13  9    (l) 

Ice 

-8. 

4    23.6    (i) 

Ice 

19.       (2) 

"  +MgS0«.xaHt0 

-5 

19      (12) 

"  +MfS0|.7W* 

21. 1      (2) 

MgS0«.i2H^+MgS0«.7Hfl0 

0 

20.6    (3) 

KgSO«.7H^HMBk 

23 -6    (3) 

MgSO«.7H^  (rhombic) 

0 

25.8    (3) 

0haM 

26.2   (3) 

+10 

27.9    (3) 

M                                  « 

26.8  (4) 

20 

30       (3) 

u                      • 

29     (5) 

0 

29       (3) 
29-7    (3) 

MgSQiJfiH^ 

31 -3    (5) 

10 

« 

33        (6) 

"  +MgS04.6IV) 

20 

30.8    (3 
31.2    (7) 

37-3    (5) 

« 

33  5    (7) 

MgS0«.6H^ 

30 

« 

34.3    (7) 

It 

70 

M 

35-5    (5) 

(t 

80 

39  I    (5) 

« 

37        (8) 
38.6    (7) 

"  +MgS04.IV) 

90 

40.8    (5) 

m 

MgS0«.Hfl0 

100 

42. s  (s) 

m 

4« 
«i 
<( 
l< 


Gms.  per  xoo 

Gms.  Sat.  Sol. 
K,S04. 

Solid  Phase. 

Gms.  per  100 
MgSO«. 

Gms.  Sat.  Sol. 
KtSOi.       ^ 

SnIidPl 

MgSO«. 

26.76 

0 

MgS0«.7H,0 

13.26 

10.34 

2igCi(sa 

26.67 

1.68 

(( 

12.88 

10.51 

u 

26.57 

2.34 

t* 

12.68 

10.70 

"  +K»» 

26.36 

3.76 

<i 

12.06 

10.77 

KtSC 

26.39 

4.02 

"  +MgKt(S0«),.6H,0- 

10.69 

10.84 

M 

18.76 

7.02 

MgK|(S0«),.6Ht0 

7.8 

II. 10 

M 

16.36 

8.43 

«< 

4 

11.03 

M 

14.27 

9  63 

<i 

0 

10.77 

« 

100  gms.  95%  formic  acid  dissolve  0.34  gm.  MgS04  at  19^. 


397  BCAQNIBIUM  SULFATE 

SOLUBtLITT  OF  MAGNESIUM  SULFATE  IN  MeTHTL  AND  EtHYL  AlCOHOLS 

(de  Bruyn.  189J.) 


^^  V.        Per  100  Gms.  Solvent.  Sobrent.  t*.     Per  100  Gms.  SalveaL 

bibCHdOH  18      i.i8giiis.MiSQ«  93%  Methyl  Ale.  17    9.7  gms.  MgSQi.9%0 

17  41         "     M«SO,.tH|0  50%       "  "  3-4  4.1     " 

3-4  «9        "  "  Abs.  CiH«OH  3    1.3 


(i 


Solubility  in  Aqueous  Ethyl  Alcohol. 

(Schiff.  x86z.) 

per  cent  Alcohol  lo  20  40 

Gms.  M^SOi.;!^  per  100  gms.  solvent  64 . 7        27.1        i .  65 

Sxubility  of  Magnesium  Sulfate  in  Saturated  Sugar  Solution  at  31.25*. 

(KOhler,  1897) 

too  gms.  saturated  aqueous  solution  contain  46.52  gms  sugar  +  14  gnis. 
100  gms.  water  dissolve  119.6  gms.  sugar  +  36  gms.  MgSOi. 

DiU  for  the  system  magnesium  sulfate,  phenol,  and  water  are  given  by  Tim- 
■nans,  1907. 

FoMQ-point  data  for  mixtures  of  MgS04  +  KsSOi  are  given  by  Ginsberg, 
i|06;  Nacken,  1907a  and  Grahmann,  1913.  Results  for  MgSOi  -h  NaiSOi 
XKfiveo  by  Nacken  1907b. 


UOnUUM  POTASSIUM  8ULPATB  MgKt(S04)t.6HiO.  \, 

Solubility  in  Water. 

CTobler,  1855.) 

i"'  o^       20^  30^        45^        60^        75'' 

Gi».MgK,(S04)iper 
wogms.  I^  14. 1      25  30.4      40.5      50.2      59.8 

100  gnu.  H|0  dissolve  30.52  gms.  MgKt(S04)i.6H|0  at  I5^  (LotUaa,  1909.) 


^wannni  suum  Mgso>.6H,o. 

10  gnu.  cold  water  dissolve  1.25  gms.  sulfite;  100  gms.  boiling  water  dissolve 

^^Pn-  (H«fer,  1875.) 

'^gms.  H^  dissolve  I  gm.  sulfite  at  I5^  (Squire  and  Catncs,  1905.) 


SULFONATES. 

Solubility  in  Water  at  20**. 

(Saadquist,  1912.) 

r^m.tron.^.1  Gms.  Anhydrous  SaH 

Compoaad.  p^  ,^  ^^^^  U^ 

wtDedum  -2-Phenantlirene  Monosulfonate  6H1O  0.051 

;*        .3-  "  "  4H,0  0.116 

-10-  "  "  SHiO  0.22 


BfiALAMnnC  ACID 
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pMALABONIC  ACID  CH,(0H)C00H4CH,C0NHs,  CHsC0O.NH«.CHC00F 

Solubility  in  Water  at  18*.   (Luu,  190a.) 


Compound. 

d  j3  Malaminic  Acid 

r 


w  ^  Gms.  per  100         («)f>in  Water 

**-P^  Gms-H^.  C-i.i-a. 


u 


<( 


149 

149 
148 


7.52 

7  SO 
4.02 


+9.70 
-9-33 


BIALKIC  ACID  COOHCH  fCH.COOH   (see  alao  p.  304). 

Solubility  in  Several  Alcohols.    (Timofeiew,  i894-) 


Gms. 

• 

Om. 

Alcohol. 

*.          (CHCOOH), 
per  100  Gms. 
Sat.  Sol. 

Almhol. 

f. 

iCBcxmi 

per  100  Gk 

SttSoL 

Methyl  Alcohol 

22. S           41 

Prq)yl  Alcohol 

0 

20 

Ethyl  Alcohol 

0                30.2 

« 

22.5 

24.3 

(( 

22. S           34.4 

Isobutyl  Alcohol 

0 

14.2 

(( 

22.5 

17. s 

Data  for  the  distribution  of  maleic  acid  between  ether  and  water  at  25*  ^ 
given  by  Chandler,  1908.  ^  

Freezing-point  data  for  mixtures  of  maleic  add  and  /  mandelic  acid  are 
by  Centnerszwer,  1899. 


MALIC  ACID  /  COOH.CHsCHOHCOOH. 

1 00  gms.  methyl  alcohol  dissolve  1 24.8    gms.  malic  acid  at  o 

91.4 

54 
0.009 

o.oio 


<« 


ethyl 
propyl  " 
dichlorethylene 
trichlorethylene 


K 

(i 
tt 
tt 


Cnnwieiew,  xSP 
1 9. 1''. 
19*. 
19^ 
15^     (Wester  A  Brains.  xSgg 


15 


M 


Distribution  of  Malic  Acid  between  Water  and  Ether.   (Pinnow,  19x5^ 


Results  at  15* 

Gm.  Mols.  Acid  per  Liter: 


HtO  Layer. 
0.564 

0.288 

O.I5I 

0.967 


Ether  Layer. 
0.0091 
0.0045 
0.0024 
0.0157 


Dist.  Coeff. 

62 

64 

62.9 

61.6 


Results  at  25.5* 

Gm.  Mols.  Add  per  Liter. 
HfO  Layer. 


1. 179 
0.582 
0.293 
0.142 


Ether  Layer. 
0.0172 
0.0082 
0.0040 
0.0020 


68.4 
71 
73 
71 


Freezing-point  data  for  i  malic  acid  +  /  mandelic  add  are  given  by  Cefl 
nerszwer,  1899. 

MALONIC  ACID  CHsCCOOH),. 

Solubility  in  Water. 

(Klobbie,  1897;  Miczynski,  1886;  Henry,  1884;  Lamouroux,  1898,  1899.) 


#• 

Gms.  CH,(C00H),  per  100. 

t* 

Gms.  CH,(COOH),  per  100. 

^ A 

V    . 

Gms.  Solution.* 

'  cc. 

Solution  (L.). 

_w    . 

Gms.  Solution.* 

CC. 

Solutioo  (L 

0 

52 

61 

50 

71 

93 

10 

565 

67 

60 

745 

100 

20 

60.5 

73 

70 

•     •      • 

106 

25 

62.2 

76.3 

80 

83    . 

•  •  • 

30 

64 

80 

ICX} 

89 

•   •  • 

40 

68 

86. s 

132  m. 

pt. 

100 

•  •  • 

*  Average  curve  from  results  of  K.,  M.,  and  H. 

100  gms.  95%  formic  acid  dissolve  22.42  gms.  malonic  add  at  19.5^.  (Aichia.  191. 
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SOLUBILITT  OF  MaLONIC  AcID  IN  ALCOHOLS. 


(TiiDofeiew.  1894) . 

Cms. 

Gms. 

AloohoL 

f. 

CIIt(COOH), 

per  xoo  Cms. 

Sat.  Sol. 

Alcohol. 

f. 

CH,(C00H), 
per  xoo  Gms. 
Sftt.SoL 

thyl  Akohol 

-18.5 

42.7 

Ethyl  Alcohol 

+  19  5 

41.3 

M                          It 

-15 

43.5 

Propyl  Alcohol 

-18. 5 

19-5 

**                         <« 

0 

47.3 

i<                     n 

-15 

20.2 

M                       U 

+19 

52.5 

u               u 

0 

24.3 

M                       (I 

+19.5 

S3. 3 

it               tt 

+  19 

29.5 

%lA1n>b(d 

-18.5 

30 

tt               tt 

+  19  5 

30  7 

«*                i( 

-15 

30.7 

Isobutyl  Alcohol 

0 

17  5 

"                (i 

0 

35.3 

«            tt 

19 

21.2 

«               U 

+19 

40.1 

Solubility  of  Malonic  Acid  in  Ethbr. 

(Klobbie.  1897) 

^     GfDi.  CHtCCOOH). 

Cms.  CH,(C00H)s 

Cms.  CH,(COOH)t 

•  •        per  too  Gdm. 

t*.           pa 

•  100  Gms.                   tr. 

per  100  Gms. 

Soiatkm. 

Solution. 

Solution. 

0             6.2$ 

30 

10.5                       100 

46 

W             7.74 

80 

33                     no 

56 

ao           g 

90 

39                     120 

70 

'5          9.7 

132 

m.  pt. 

100 

'^gms.  saturated  solution  of  malonic  acid  in  pyridine  contain  14.6  gms.  at  26®. 

(Holty.  1905.) 

Solubility  of  Substituted  Malonic  Acids  in  Water. 

(Lamouroux,  1899.) 


Gms.  per  100  cc.  Saturated  Aqueous  Solution. 


o 

30 


Malonic 
Add. 

61. 1 
70.2 

76.3 
92.6 


Methyl 

Malonic 

Acid. 

44.3 

58.5 
67.9 

91-5 


Ethyl 

Malonic 

Acid. 

$2.8 

63.6 

71.2 

90.8 


n  Propyl 

Malonic 

Add. 

45  6 
60.1 
70 

94  4 


n  But]^l 

Malonic 

Add. 

II. 6 

30-4 
43.8 

79-3 


Iso  Amyl 

Malonic 

Add. 

38.5 
51.8 

79.3 
83.4 


cnoN  OF  Malonic  Acid  between  Ether  and  Water  at  25^ 

(Chandler.  1908.) 


Mols.  Add  per  Liter. 


Lajrer. 

1478 
.1121 
.0862 

0331 


Ether  Layer. 
0.0135 
0.0102 
0.0076 
0.0027 


Coef. 


Cone.  H^O 
Cone.  Ether 

10.94 
11.07 
11.28 
12.22 


Dist.  Coef. 

corrected  for 

Ionization. 

9.86 

9.79 
9.86 

9.82 


:C  ACID  C:sH^CH(OH)COOH  i  and  d. 

Solubility  in  Several  Solvents. 

f. 


^^  Alcohol 

tt 

tt 

4  Alcohol 

tt 

%S%FoEmicAdd 


20 
20 

o 
16. 5 

o 
16.5 

o 
16.5 

19 


Gms.  C,H»CHOHCOOH 
per  100  Gms.  Sat.  Sol. 

15.95     (inactive  add) 
19.17    (dextroadd) 
51.1       (inactive  acid) 
64.9 
46.7 

53.6 

35 
43 
40 


Authority. 
(Schlossbers.  1900.) 


li 


(Timofdew,  1894.) 


ti 


•« 


CAachan,  19x5.) 


MANDKUC  ACID 
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Frbezing-point  Data  (Solubility,  see  footnote,  p.  i)  Arb  Given 

LOWING  Mixtures  of  Mandelic  Acid  and  Other  Compo 


d  Mandelic  Acid  +  /  Mandelic  Add 


t 
t 
t 

I 


n 


+  / 


t( 


<( 


Methylester  +  /  Mandelic  Methylester 
Isobutylester  +  /  Mandelic  Isobutylester 
Acid  -(■  Dimethylpyrone 


M 


(Keadall,  1914'^ 


/  Menthylester  +  a  Mandelic  /  Menthylester   (Findhyuid 


Menthyl  BIANDSLATU. 


Solubility  in  Ethyl  Alcohol. 

(Findlay  and  Hickmans,  1909.) 


Gms.  Dcr  100 


Solvent. 

80%  Alcohol 
« 

II 
II 
II 
II 
II 
II 


V. 

35 
35 
35 
35 
35 
25 
25 
25 
25 
25 


».  per 

».  Sol 


Cms.  Solvent. 

L.  D. 

1.08 

3 .  19 

0.80       0.80 

0544     1-35 
2.83       0.60 

0-595 

•   ■   • 

0.448 
0.882 
0.267 


Solid 
Phase. 


1.64 
0.448 
0.321 
1. 192 


D 

L 

R 
D+R 
L-^R 

D 

L 

R 
D-i-R 
L-^R 


Solvent. 
80%  Alcohol 


II 
II 
II 
II 


Abs.  Alcohol 
11 


II 
II 
II 


D  =  /  menthyl  d  mandelate,  [a]p"-*  *  —9-45*  in  alcohol. 
L  =«  /  menthyl  /  mandelate  [alp*  =  — 140.92*  in  alcohol. 
/?  =  /  menthyl  r-mandelate  [a]p"*  =  —75.03  in  alcohc^ 

BAANOANESE  BORATE   MnH4(B0i)s. 

Solubility  in  Water  and  in  Aqueous  Salt  Solutic^^ 

(Hartley  and  Ramage  —  J.  Ch.  Soc.  63,  137,  '93.) 

Grams  MnH4(BO))3  per  Liter  in  Sdutioos  of: 


14 
18 

40 

60 

80 


H,0  + 
trace 
NasS04. 

0.94 

•  •    ■ 

0.50 

•  •    • 

0.08 


NajSO*             Na|S04  NaQ 

(o.a  Gms.          (90  Gms.  (ao  Gms. 

per  JJter).         per  Liter).  per  Liter). 

A*/                              *••  ••• 

0.77  I. 31 
069  (52°)  065 

0-36  0.60 

0.12  0.39 


2.9r 

2.44- 

3.35^ 


BAANGANESE  BROMIDE   MnBrt. 

Solubility  in  Water. 


(EUrd,  1894) 

Gms.  MnBrn 

Solid 

Gms.  MnBn 

t». 

per  100  Gms. 

per  100  Gms. 

• 

Solution. 

&  Ala96. 

Solution. 

—  30 

52 -3 

MnBrs4H«0          40 

62.8 

—  10 

54-2 

50 

64  5 

0 

56.0 

60 

66.3 

10 

57  6 

70 

680 

20 

59  5 

80 

69.2 

25 

602 

90 

^3 

30 

61 .1 

ICO 

69  5 

Solid 


MnBrt 


MaBr.s 
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MANOANna  GABBONATI 


BO  GABBONATI  MnCQi. 

water  dinolves  5.659.10-^  mols.  MnCQi  •  0.065  gm.  at  2;^ 

XAicao  and  Valk,  191 1.) 

BO  CHLOBIDB  MnCb. 

Solubility  in  Water. 

(Etaid;  Dswaoa  aad  WnUamf  Z.  phyA.  Chem.  31,  63.  '99^ 

Solid 
PhMe. 


^Ck.oi     ^ 

raiM  BiaUtp 

tr  100  ununt 

MQb.Mnas 
per  xooMals.HbO. 

Water. 

Solutioa. 

a   •    a 

53-8 

35  0 

•   a   • 

58.7 

37  0 

... 

63 -4 

38.8 

•    •    a 

68.x 

40.5 

•    •    • 

73-9 

42.5 

I   .4991 

77.18 

43-55 

11.08 

I       5049 

80.71 

44.68 

"-55 

1.5348 

88.59 

46.96 

12. 69 

1-5744 

98.15 

49-53 

14.05 

1.6097 

105.4 

51-33 

15.10 

1. 6108 

108.6 

52  06 

15-55 

1 .6134 

no. 6 

52-52 

15-85 

112. 7 

52.98 

16.14 

114. 1 

53-2 

•    •    • 

"5  3 

53-5 

•    •    • 

118. 8 

54  3 

•    •   • 

"9-5 

55 -o 

•    •    • 

lfiiC^.aH^ 


'  of  water  dissolves  87.0  grams  MnCl,.    One  liter  of  sat.  HCl 


9.0  grams  MnQ,  at  12* 


(Ditte  —  Compt.  rend,  ga^  24a,  *%i ) 


ju  IN  THE  System  Manganese  Chloride,  Potassium  Chloride 

AND  Water.    (SOsa.  19x3) 


too  Gnu. 

Gms.  per  xoo  Gma. 

Sat.  Sol.                        Solid  Phaw. 

Sd.              Solid  Phaw. 

V. 

KO. 

MnCls.       KQ. 

.  . .     MnClt.4HsO 

52.8 

50 .  14       6.01  MnClf.4HdO+MnCl|.3HaO+x.i.a 

9.41     "  +i.i.2-|-Ka 

58.3 

51.73       ...         MnCl|.4H|O+MnCl|.2lI|0 

33.06           Ka 

62.6 

51.86       ...                   MnCl|.3H,0 

. .  .     MnCl,.4H,0 

62.6 

49. 95       6.67                        "  +i.i.a 

8.66     "  +i.x.a 

62.6 

44.05     12.49       x.x.a+MnCl|.aKC1.2H|0 

13 -79     "  +i.2.a+Ka 

63.6 

36 .85     18 .  77  MnClt.3Ka.aH«0+MnCl|.4Ka 

J6.91            KQ 

62.6 

3157                   KCl 

1. 1 .2  -  MnCU.KCl.2H1O.      1.2.2  =  MnCl,2KC1.2H,0 
hydrous  hydrazine  dissolve  13  gms.  MnCU  at  room  temp. 

(Welsh  and  Broderson,  1915). 

int   data  for   MnClj -h  SnClj   (Sandonnini,   191 1),    MnClj -h  SnClj 
and  Scarpa,  191 1),  MnCU  +  ZnCU  (Sandonnini,  1912  and  1914). 

Un  CINNABfATB   (C«H»CH:CHCOO),Mn. 

H|0  dissolve  0.26  gm.  manganese  cinnamate  at  26°.       (De  Jong,  1909.) 

Ua  nUOSIUCATB  MnSiF«.6H,0. 

H|0  dissolve  140  gms.  salt  at  17.5^.     Sp.  Or.  of  solution  »  1.448. 

(Stolba,  1883.) 

UU  HYDROXIDE   Mn(OH),. 

H^  dissolves  2.15.10"*  gms.  mols.  Mn(OH)i  at  18®. 

(Sackur  and  Fritzmann.  1909.) 
H|0  dissolves  2.10.10^  gms.  mols.  Mn(OHs)  at  18''.  (Tamm.  1910.) 

minatton  of  S.  &  F.  was  made  by  the  neutralization  method  of  Kuster, 
ctermining  the  conductivity  minimum  on  adding  Ba(0H)2  to  MnS04 
I  calculating  the  Mn(0H)s  remaining  in  solution. 


BCANQANE8E  HYDROXIDl 
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Solubility  of  Manganese  Hydroxide  in  Aqueous  Sqlutioms  or 

Organic  Salts. 

(Tamm,  1910.) 

(25  cc.  of  the  neutral  salt  solution  +  25  cc.  of  aqueous  suspenaon  of  Mn 
were  shaken  different  lengths  of  time.    Temp,  not  stated.) 

100  cc.  sat.  solution  in  i  »  sodium  tartrate  solution  contain  0.052  gm.  M 
100  cc.  sat.  solution  in  i  n  sodium  malate  solution  contain  0.032  gm.  M 
100  cc.  sat.  solution  in  i  n  sodium  citrate  solution  contain  0.095  8<^  ^ 

MANGANESE  lODOMEBCURATE  3MnIt.5HgIt.2oHsO. 

A  saturated  solution   of    the  salt  in  water  at   17^  has   the 
1.4  MnIs.HgIs.io.22HtO  and  density  2.98. 

BCANQANE8E  NITRATE  Mn(NO,)t. 

Solubility  in  Water. 

(Funk  —  ^1^88.  Abh.  p.  t.  RdchansUlt  3,  438,  'ooO 


cooif 


ttOB 


Gms.  Mols. 

Mn(NO|)a  Mn(NO|)9 

per  xoo        per  too 
Gms.  Sol. 


MnCNOi^ 


Solid 
Phase, 
fob.  HaO. 

7.37      Mn(NOfe>tJ6HflO. 

7.63 

8.0 

8.4 

9.61  - 

10.2  - 

12.0  " 

Sp.  Gr.  of  solution  saturated  at  i8 
The  Eutec  is  at  —36^  and  40.5  gms.  Mn(NOi)a  per  100  gms.  Sat.  Sol. 

MANGANESE  OXALATE  MnC,0«.2HtO. 

Solubility  in  Aqueous  Solutions  at  25®. 

(Hauser  and  Wirth,  1909.) 


-29 
-26 
—  21 
-16 

-  s 

o 

+11 


42.29 

43IS 

44  30 

45  52 
48.88 

50-49 
54.50 


t». 

Gms.          Mohi. 

Mn(NOs>s  Mn(NO^ 

per  100       per  100 

Gms.  Sol.   Mols£^. 

18 

as 
27 

57 .33 

62.37 
65.66 

16.7 
19.2 

29 

30 

66.99 
67.38 

20.4 
20.7 

34 
35-5 

71-31 
76.82 

24  9 
33.3 

V  - 

1.624. 

u^Q^cy^H^^' 


,3PP- 


In  Oxalic  Acid     In  Ammonium  Oxalate 
Solutions.  Solutions. 

Per  1000  Cms.  Sat.  Sol.    Per  1000  Gms.  Sat.  Sol. 


In  Sulfuric  Add 
Solutions. 
Per  xooo  Gms.  Sat.  Sol. 


G.  Mols. 

Gms. 

G.  Mob. 

Gms. 

Kormality 

Gms. 

Solid  Phase. 

(COOH),. 

Mn(COO),. 

(NH4),(COO),. 

Mn(COO),. 

H,SO«. 

Mn(COO),. 

0 

0.312 

0.005 

0.338 

0.025 

1.825 

MnCA.2Hd0 

0.0125 

0.759 

0.025 

0.479 

0.24 

8.850 

M 

0.025 

0.930 

0.050 

0.761 

I 

25-955 

n 

0.050 

1.080 

0.125 

1.789 

2.389 

51.080 

M 

0.125 

1.396 

0.245 

3  970 

2.987 

60.109  MnC,0t.aH,0+(C00H),    ^ 

0.25 

1.708 

0.245 

4.005 

3-952 

73  200 

i( 

0.49 

2.081 

0.281 

4.650 

4.500 

82.401 

M 

Results  are  also  given  for  the  solubility  of  MnCi04.2H|0  in  aq.  solutions  of 
HtSOi  containing  also  about  0.25  gm.  mols.  free  oxalic  acid  per  liter  at  25^ 

BAANGANESE  OXIDE  MnO. 

Fusion-point  data  for  mixtures  of  manganese  oxide  and  silicic  add  are  given  by 
Doernickel,  1907. 

BAANGANESE   (Hypo)  PHOSPHITE  Mn(PHA)tHA 

100  gms.  H2O  dissolve  15.15  gms.  salt  at  25®,  and  16.6  gms.  at  b.  pt.     (U.  S.  PO 

BAANGANESE  SILICATE  MnSiOi. 

Fusion-point  data  for  mixtures  of  manganese  silicate  and  titanate  are  givea  Iqr 
Smolensky,  1911-12. 
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MANGANESE  SULFATE 


SULFATE  MnSO«. 

Solubility  in  Water. 

J.  Fbjrac  Ch.  4, 651,  '01:  Richards  and  Fraprie  —  Am.  Ch.  J.  26,  77,  'ot.    The  resuht 

—  Am.  Ch.  J.  i&  aas.  'qj,  were  shown  to  be  incorrect  by  Cottrell.  and  this »--^— 

IqrILaiidFO 


Grunt  MnSOt  per 

Grains  MnSO< 

I  per 

»•. 

100 

Gms. 

Solid  Phase. 

t*. 

100 

Gms. 

Solid  Phuft 

Water. 

Sohitioo.' 

Water. 

Solution.' 

-10 

47  96 

32.40 

MoSQ|.7HsO 

16 

63 -94 

38 -99 

M11SQ1.4B1C 

0 

53  23 

34.73 

M 

18.5 

64. 

19 

39 

10 

M 

5 

56  24 

35  99 

M 

as 

65 

32 

39 

S3 

M 

9 

59-33 

37  24 

M 

30 

66. 

44 

39 

93 

« 

la 

61.77 

38.19 

M 

39  9 

68. 

81 

40 

77 

M 

X4- 

3  63.93 

39.00 

M 

49  9 

72. 

63 

42 

.08 

M 

S 

58. 06 

36.69 

MnS04.5HsO 

41.4 

60. 

87 

37 

84 

MnS04JTsO 

9 

59  19 

37  18 

t4 

SO 

S8 

17 

36 

.76 

M 

*5 

61.08 

37  91 

M 

60 

SS- 

0 

35 

49 

M 

•S 

64.78 

39  31 

« 

70 

5'- 

0 

34 

.32 

M 

30 

67.76 

40.38 

M 

80 

48 

0 

32 

43 

« 

35- 

S  71  61 

41 -74 

« 

90 

42 

■S 

29 

83 

M 

100 

34 

.0 

24 

24 

M 

mr  OF  Manganese  Sulfate,  Copper  Sulfate  Mixed  Crystals 

in  Water  at  18®. 

(Stortenbecker,  1900.) 


Mol.  percent 
Cain: 


Mn. '       Solutkn.     Crystals. 
Pbtse,  CaMnSO^-sHsO.  TricUnic. 


(2     o 


13     0.44 


3.76 

•  •  • 

4.70 


l*"^     5.58 


100 

90. S 

83  s 
74.1 

57-7 
31  o 

29.0 

26. 1 

21.8 

21.2 

20.0 

IS  9 
13  9 


100 


97-3 

95-1 
81.3 

•  •  • 

70.4 


Mob.  per  100  Mols. 
H,0. 

Cu. 


Mol.  per  cent 
Cu  in; 

Mn.         Solution.    Crystals. 

Solid  Phase.  CuMnS04.5HaO.  TricUnic. 


[0.73       6.37 

•    •   •  •    •    • 

0.34     7  03 


10. 27 
S-o 
460 
2.31 
0.0 


10.5] 
4.9 

•  •  • 

0.0 


42.6 

34.4 
22.9] 

15.2* 

*  Indicates  naeta  stabil  pointy. 

D'^'^i-SHiO  =•  100-90.8  and  2.1  i-o  mol.  per  cent  Cu. 
CaMjiS04.7HiO  =•  37.8-4.92  mol.  per  cent  Cu.      . 


•••       7-375 

Sdid  Phase.  CuMnS04.  Monodinic.  7H^ 
20.4  28.2* 

15  9  23.5] 

12.45  ^^'8 

10.27  16.0] 

4.60      5.8* 

00       0.0 


[1.06  5.58 

•  •  •  •  •  • 

[0.73  6.37 

•  •  •  •  •  • 

...  ±8 


Solubility  of  Manganese  Sulfate  in  Glycol. 
f/OOgfPM,  nturated  solution  contain  0.5  gm.  MnSOi.  (de  Coninck,  1903.) 


MANGANESE  SULFATE 


404 


Solubility  of  Manganese  Sulfate  in  Aqueous  Solutions  op 
.Ammonium  Sulfate  at  25^  and  50"*    and  Vice  Versa. 

(Sduememaken,  1909J 


Results  at  25"". 


Results  at  50^ 


Gms.  per  zoo  Gins. 


.per 
Sat.  SoL 


Solid  Phase. 


Gms.  per  loo  Gms. 
Sat.  Sol. 


SoUdPlM 


SC'nSO«.       (NHOSSO4 

MiiS0«.        (NH«),SO|. 

39.3              0                   MnSOft-s^) 

36.26            0                      MiiSO«.H^ 

38.49            3-64                      "      +!>• 

35.35         2.9s                 -+r 

33.44            4.91             D, 

30.57             5.14                   Dm 

22.06            9.65              " 

16.86          17.62 

9.02          20.36              " 

6.92          35.98 

2.91          37.42 

6.29          39.71 

1.7s         42.58             "      +(NHJ,S04 

5.70          43.24                   "  +(N1 

1.77         43.24              (NHJiSO* 

3.49          44.02                 (NHiWSQ 

0            43.4 

0                45.7 

D«  -  MnS04.(NH4)sS04.6HsO. 

D,.i  -  (MnSOOiCNHJiSOi. 

Solubility  of  Manganese  Sulfate 

IN  Aqueous  Solutions  of  Sodf 

Sulfate  at  35**  and  Vice  Versa. 

(Schxeinemaken  and  Provije,  19x3.) 

Gms.  per  xoo  Gms. 

Sat.  Sol.                        Solid  Phase. 

Gms.  per  xoo  Gms. 

Sat.  Sol.                       ,     SnliHPlia*. 

MnS04. 

39.45 
33.92 
33.06 

32.92 

31.05 
27.67 

22.14 
14.58 


Na«S04. 
O 

5.23 

7.97 
7.42 

9.20 

10.76 

14.28 

20.01 


MaSO^JW 


II 


II 


+(MiiS04)».(NaiS04)M 


M 


(MnSO«)».(Na,SO«)M 


II 


II 


MnSO«. 

13.96 
12.19 

10.45 

7-43 
5  69 

5." 
2.96 

o 


Na,SO«. 
21.91 

22.49' 

23.41 
26.58 
29.31 

30.52 
31.33 
33 


(MnSO«),.(NatSO<)|t 
"  +MnS04(Ni 

MnSOrCNaSOJ 


u 
n 

"  +Ni.J 


Data  for  the  solubility  of  mix  crystals  of  manganese  and  zinc  sulfates  beti 
o®  and  39*  are  given  by  Sahmen,  1905-06. 

Solubility  of  Manganese  Sulfate  in  Aqueous  Ethyl  Alcohou 

(Schreinemakers,  X909;  Schreinemakers.aad  Deuae,  191 2.) 


Results  at  25**.     . 

"    '   ••  'Results  at 

50^ 

Gms.  per  100  Gms.  Sat.  Sol. 

SoUd  Phase. 

Gms.  per  100  Gms.  Sat.  Sol.          _  ,. ,  _. 

CH,OH.          MnSO*. 

CHiOH.          MnSO*. 

— »                         vfWUU    S   l^w 

0                 39.3 

MiiSO«.sH,0 

0                  36.26 

MnSO«.H)Q 

6.81          33.72 

II 

6.67           28.12 

M 

liquid  layers  separate  here 

16.02           18.75 

K 

5309            1.23 

II 

22.63           12.54 

tl 

57.39            0.56 

II 

36.47             4.12 

M 

76.70            0 

MnSO«.HsO 

Composition  of  the  liquid  layers. 

The  following  reciprocally  saturated  m 
stable  solutions  were  obtained  at  5c 

Water  rich  Layer. 

QHjOH  rich  Layer. 
%CH,OH.  %MnS04. 

Water  rich  Layer. 

CHjOHrkhUr 

%CH,OH.    %MnS04. 

%CH,OH.     %MnSO;. 

%CH.OH.  %Mn: 

6.81        33.72* 

53. 

09        1.23* 

5.68          34.95 

53.64     0-9 

8.48       31.51 

49. 

76        1.83 

7.69          30.99 

45.83       M 

15.02        22.61 

32. 

75      8.01 

8.70           29.20 
11.85           24.84 

41.93       3.1 

35.15      5-^ 

*  These  liquids  in  contact  with  MnSOi-sHjO. 

Similar  data  are  also  given  for  30®  and  for  35®.     Both  stable  and  metast 
liquid  pairs  were  obtained  at  these  intermediate  temperatures. 
Additional  data  for  this  system  are  also  given  by  L^uno,  1908. 


oftke 


xo 
«5 

21 

«S 

30 

3S 

37 

41 

42 

43 


%CMML 
37  06 

4456 
47.11 

53  55 
53  09 
45. » 
43  90 
41.71 
3S.a6 
34-01 

32  37 
3«-4» 


5  44 

«  ?• 
1.22 

1. 10 

1.23 

«  49 

a  74 

3  44 

4S4 

5» 
6.89 

S-51 


13  7* 
9-25 

«S3 

6x0 

6.ftx 
S  69 

«47 

9  *4 

11.03 

"93 
13  57 
M  33 


25  25 

«9  79 


35  05 

33  71 

30  «5 
30.10 

2S.6X 
1647 

M  97 
23  09 

22.01 


Oaa  for  the  soiubifitT  of ^ 

*VQhol  are  gtvtn  by  Karplaiip  1907 

SoLunurr  or  Mahgaxbss  Scltais  m  Aqcbocs 

SOUTTIOIIIS  AT  X>*. 


) 


34 

36 
38 

40 


EtMAlc 

9  5 

5.8 
4.7 


iodate  m  oKtk^l 


Ethtl  akd  Pkoptl 


MaSCXpcr  too 

-*■ 


48 
52 


EduiAlc 

3  3 
2.2 

14 


Piofiyt  Aic 

14 
I.I 


P1UI19I  Ale 

6 
46 

3  5 
2.8 

'^  ^  anhydfoas  hydfazine  dianolve  about  i  gm.  M11SO4  at  room  teiii(>. 

P    .  (Wdrii  aad  Braknoa.  1915) 

•f^L^lpQ-pobt  data  for  mixtures  oC  M11SO4  +  KaSO«,  and  MnSO«  +  NaaSO«  are 
*^  «>y  Calcagni  aad  Marotta,  1914. 

^^UMas  SULPIDI  MnS. 

jKr?f^er  at.  aolutioa  in  water  contains  71.6.10'^  mols.  MnS  *  0.00623  gm. 

^^  ^  18*  by  conductivity  method.    (Wcieel.i9O7;9eeal9oBniBeraiKlZawwiiki,i9O90 

^^^am  Potassium  VAMADATI  MnK\'<0,«.8HA 
^^^^  Hfi  dissolve  1.7  gms.  salt  at  I8^  (Radta.  in^ 

^****0L  CH^H(CH0H)4CH,0H. 

SOLUBILITT  IN  WaTER. 

(Tindky.  1902.) 


O 

to 
do 

30 

is  8 


CH/>H(CHOH)XH^H 
per  MO  Gmt.  I^. 

7-59 
11.63    (X3-^ 

17.71    (18.98 

20.96 

25  4 
29  93 


*.    Gins.CH/)H(CHOH)<CH,OH 
"'  per  100  Gms.  Hfi. 


Campetti,  1901) 
Caoqxtti,  1901) 


40 
50.8 
60 
70 
80 
100 


35 
46 

60 

74 
91 
133 


4 

69 

01 

S 

5 
I 


(KruMmann,  1876.) 
given  by  Cohen, 


I 


l^CQis.  alcohol,  Sp.  Gr.  0.905,  dissolve  i  .56  p:nis.  mannitol  at  14**. 

•^^  for  the  solubility  01  mannitol  at  high  pressures  are  gi 

"?*>«  and  Euwen,  1910. 
-^  {OS.  sat.  sol.  in  pyridine  contain  0.47  gm.  mannitol  at  26 
j^KQM.  aa.  50%  p)aidine  dissolve  2.46  gms.  mannitol  at  20-25^    (Dehn.  1917 ) 
^^^  for  the  ternary  systems  mannitor+  succinic  acid  nitrile  +  water  and 
■•■■iUjI  +  triethyhmime  +  water,  are  given  by  Timmermans,  1907. 


(Holty.  1905.) 
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MERCURY  ACETATS  (ic)  Hg(CtH,0,)t,  (ous)  Hgs(CH/>Ot. 

100  gms.  water  dissolve  25  gms.  mercuric  acetate  at  10®. 
100  gms.  water  dissolve  0.75  gm.  mercurous  acetate  at  13^ 
100  cc.  anhydrous  hydrazine  dissolve  about  2  gms.  mercurous  acetate  a 
temp,  with  precipitation  of  Hg.  (Webh  and  Bioden 

MERCURY  BENZOATE  (ic)   (C«HsCOO)tHg.?HA 

100  gms.  HsO  dissolve  1.2  gms.  mercuric  benzoate  at  15**  and  2.5  gms.  i 

(Taiugi  and  Checc 

MERCURY  BROMmE  (ic)   HgBn. 

Solubility  in  Water. 

9  1 .06  (LasMigne,  1876^ 

25  0.61  (Shenill,  1903.) 

100  20-25  (Laaaaigne.) 

Mercurous  bromide.    One  liter  sat.  aq.  solution  contains  0.000039  gm. 
at  25"".  (Shen 

Equilibrium  in  the  System  Mercuric  Bromide,  Ammonia,  Water  at 

(Gaudechon,  19  lo.) 

The  mixtures  were  shaken  intermittently  for  21-48  hrs.     Both  the  c 
solution  and  the  separated  and  dried  solid  phases  were  analyzed. 


Initial  Mixture. 

Sat.  Solution. 

Gms.  Mols.  per 

Liter. 

Cms.  Atoms,  per  1 

Liter. 

SoKd  Phase. 

HgBr,. 

NHi. 

NH«Br. 

'    Hg. 

Br. 

N. 

O.OI2S 

0.0250 

0 

trace 

0.0154 

0.0185 

(NH&Br)«HgBi^ 

0.0166 

0.0332 

0 

0.00032 

0.0172 

0.0202 

36%  "  +64%  NHft] 

0.025 

0.050 

0 

0.00078 

0.0241 

0.0251 

NHg|Br.NH«Rr 

0.050 

O.IOO 

0 

0.0019 

0.0525 

0.0514 

(( 

0.0125 

0.025 

0.037s 

0.00178 

0.0497 

0.0497 

(( 

0.025 

0.050 

0.075 

0.0041 

0.103 

0.108 

(( 

0.0328 

0.0656 

0.0984 

0.0061 

0.133 

0.133 

93%  "  +6%  NHgB 

0.0365 

0.073 

0.1095 

0.0060 

0.132 

0.133 

36%  "  +64%  NHgl 

0.050 

O.IOO 

0.150 

0.007 

0.170 

0.169 

NHg|Br.3NH< 

o.ioo 

0.200 

0.300 

0.0124 

0.333 

0.338 

«( 

0.C180 

0.036 

0.01875 

O.OOI 

0.0315 

0.0318 

NUABrJm«] 

0.C50 

O.IOO 

0.006 

0.0057 

O.II72 

O.1178 

<( 

0.050 

O.IOO 

0.150 

0.0071 

0.169 

0.168 

NH&Br.3NHi 

O.IOO 

0.200 

o.i6o 

0.0083 

0.184 

0.187 

M 

0.125 

0.250 

0.306 

0.0160 

0.393 

•    •   • 

«< 

Solubility  of  Mercuric  Bromide  in  Aqueous  Salt  Solutions  a 

(Herz  and  Paul,  1913.) 

(The  mixtures  were  constantly  agitated  for  eight  days.) 
In  Aq.  BaBrs.      In  Aq.  CaBrt.      In  Aq.  KBr.       In  Aq.  NaBr.      In  Aq. 

Mols.  per  Liter.  Mols.  per  Liter.  Mols.  per  Liter.  Mols.  per  Liter.  Mob.  pc 

BaBr,.  HgBr,.  CaBr,.  HgBr,.         KBr.  HgBr,.  NaBr.  HgBr,.  SrBr,. 

o  0.017  0.072  0.117  o  0.017  0.118  0.078  0.062 

0.274  0.370  0.645  0.676  0.209  0.098  0.596  0.285  0.328 

0.396  0.540  1.892  1.358  0.770  0.472  I. 142  0.540  0.668 

0.579  0.759  2.479  2.766  2.380  1.360  2.448  1.276  I. 401 

1.096  1.478  3-754  3-666  3-470  1.930  5246  2.306  1.872 

The  following  slightly  higher  results  for  KBr  solutions  are  given  by 
(1903). 
Mols.  KBr  per  liter       o  0.05      o.io      0.5  0.866     2  3 

Mols.  HgBrs  per  liter   0.017     0.055     0.088    0.0359    0.611     1.407     2.09C 

Data  for  equilibrium  in  the  system  HgBrt  +  KOH  +  UiO  at  25^  are  | 
Herz  (1910}. 


407  MERCURY  BROHIDK 

.UBiumr  or  Mercuric  Bromide  in  Aqueous  Solutions  of  Mbtyhl 
Alcohol,  Ethyl  Alcohol  and  of  Ethyl  Acetate  at  25°. 

(Hen  and  Anders,  1907.) 

hq.  Methyl  Alcohol.       In  Aq.  Ethyl  Alcohol.        In  Aq.  Ethyl  Acetate. 


Sat.  .Sol. 

Cms. 
HgBr,per 
100  cc. 
Sat.  Sol. 

CAO& 

in 
Solvent. 

d»m  of 

Sat.  Sol. 

Cms. 
HgBrsper 
100  cc. 
Sat.  SoL 

Wt.  % 
CHiCOiCH, 
in 
Solvent. 

rfy  of 

Sat.  Sol. 

Gnu. 

HgBrs  per 

xoocc. 

Sat.  Sol. 

0  9857 

0.72 

0 

1.0022 

0.60 

0 

1.0022 

0.60 

0.9588 
0.9401 
0.9386 

0.9744 

1.29 

2  52 

6.8s 

14.66 

20.18 
40.69 
70.01 
xoo 

0.9717 

0.943s 
0.9214 

0.9873 

0.67 

1-59 
6.58 

22. 8x 

4.39 
96.76 

100 

I. 0018 

I.  "59 
I.0113 

O.S74 
26.69 

14.13 

1.2275 

50.25 

>.6 

>77 
f.o6 

\ 

J.os 

)        ^^ 

^gms.  sat.  sol.  in  95%  C]H/)I{  (dn  ^  0.8126)  contain  13.2  gms.  HgBri  at 
6.53  gvaa.  at  25®  and  22.63  gms.  at  50^  .  (Reinden.  1900.) 

Solubility  of  Mercuric  Bromide  in  Alcohols. 

(Timofeiew,  1894.) 

lethyl  Alcohol.      In  Ethyl  Alcohol.    ,  In  Propyl  Alcohol.    In  Isobutyl  Alcohol. 

Gnia.HsBra  Gmt.HgBrs  Gms.HgBrt  Gms.  HgBrs 

per  100  Gma.         V.        per  100  Gms.      V.  per  100  Gms.         t*.        per  100  Gms. 

CH/>H.  CiHiOH.  CsHtOH.  CH^H. 

41.15  o  25.2          o  14.6  o  4.61 

495  10  26.3  10  15.6  10  5.63 

66.3  19  29.7  19  15.5  23  6.65 

60.9  39  31.9  39  20.8  39  9.58 

71.3  65  44.5  6s  31.3  6s  15.80 

90.8  89  66.9  86.5  42.7 

.UBiLiTY  OF  Mercuric  Bromide  in  Mixtures  of  Alcohols  at  25^. 

(Herz  and  Kuhn.  1908.) 

[  iztnres  of  Methyl       In  Mixtures  of  Methyl       In  Mixtures  of  Ethyl  and 
I  Ethyl  Alcohols.  and  Propyl  Alcohols.  Propyl  Alcohols. 

•^      rfyof     HgB^per^^'^^    <'^of      HgB^i^r    %  C^t^H     d^oi       RgB^per 

p.      Sat.  SoL     100  cc.        Mirture     Sat.  Sol.       100  cc.        Mixture       Sat.  Sol.        100  cc. 
^  Sat.  Sol.      **>««»««.  5^^  5^1       Mixture.  ^^  g^, 

0.9873  22.8  O  1.227  50.20  O  0.9873  22.80 

S7     0.9932  23.1  II. II  1. 1954  47  28  8.1  0.9802  22.25 

•       1.009  25.4  23.8  1.1524  4153  1785  0.9740  21.06 

^2     1.080  33.3  65.2  1.0257  25.30  56.6  0.9487  17.63 

59    I. 185  45  7  91  8  0.9437  16.35  88.6  0.9269  14.76 

^7     I. 193  46.8  93  75  0.9368  15.86  91.2  0.9239  14.64 

25     I. 211  48.6  96.6  0.9275  14.66  95.2  0.9227  14.06 

1.227  50.2  100  0.9213  13.78  100  0.9213  13.78 

Solubility  of  Mercuric  Bromide  in  Organic  Solvents. 

In  Carbon  Disulfide.  In  Other  Solvents  at  18^-20^ 

(Arctomiu,  1894.)  (Sulc.,  1900.) 

(WBkBri  Gms.HcBrs  ~  Gms.  HfBrs 

periooGms.t*.        per  xoo  Gms.  Solvent.  Formula.       per  xoo  Gms. 

Sobtioo.  Solution.  Solvent. 

^  0.049  IS  0.140  Chloroform  CHCU  0.126 

5  0.068  20  0.187  .Bromoform  CHBrj  0.679 

^  0.087  25  0.232  Carbon  Tetrachloride  ecu  0.003 

S  0.105  3®  0-274  Ethyl  Bromide  CiH^Br  2.31 

'^  0.122  Ethylene  Dibromide    QHiBrs  2.34 

^  ber  bensene  diaiolves  6.99  gms.  HgBr]  at  25^  (Abcfg  and  ShenOl,  x9qs<) 
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Solubility  of  Mercuric  Bromidb  in  an  Equimolbcular  Mixture 

Ethyl  Alcohol  and  Benzene.    (DukdaU.  1907.) 

V.  o.         xo.       aa      y>.         40.  5a 

Gms.  HgBrs  per  loo  Gms.  Sat.  Sol.   10.7    12    14    16     17.5    19 
100  gms.  of  sat.  sol.  in  acetone  at  25®  contain  34.76  gms.  HgBr».       (Rdinfeci,  a 
Solubility  of  Mercuric  Bromide  in  Aniline.     (Stanmka,  1910.) 

Gms.  GfDS. 

A«        Mol.  %  HgEr.  per       o^;^  p\x»m^  i*  ^^'  %   HgBi*  per  q.^^  p.  .^ 

^'       HgBr,.     100  Gms.       SoUd  Phase.  t.         g^g        xooGms.  SoMPhwe. 

CANHf.  CHiNH.. 

60         4  16.14    HgHrt-aCAN^  HO*  33.3  193.3     HgBrs.aCANHe 

70         5.8         23.83  "  109. 7t  33-5  19s  "  ^-HfBr^CAi 

80         8.3         35  04  "  Z15  37-3  229.3  HgBra.CAN^ 

90       12.2         5380  ''  X30  43.3  383.8  ** 

zoo       18.8        89.64  "  124  50  387.3  •• 

xos       23.2       1x6. 9  "  133  55.4  480.9  •• 

*  M.  pt.  t  Eutec 

100  gms.  ethyl  acetate  dissolve  13.05  gms.  HrBrt  at  i8^  (NminiMBB,  291 

100  gms.  methyl  acetate  dissolve  21.93  gms.  HgBri  at  18^  (du  sat.  sol.  *  1.0; 

(Nininsim.  i> 

Solubility  of  Mercuric  Bromide  in  Pyridine.    (Starooka,  19x0} 


Gms. 

Gms. 

f. 

Mo!.  % 
HgBrt. 

HgBr*  per 
xooGms. 

SolidPh.se:        f.         ^Brt^^^aS: 

Solid  Pliaae. 

C»H»N. 

CAN. 

10 

5 

24 

HgBi^aCAN     107*       39 

291 .  S  HgBrt.9CAN+HcBr» 

30 

8 

39  64 

«< 

no        40.4 

309 

HgBi^QBsN 

so 

II. 2 

57.49 

(« 

"o        45- 5 

381  3 

M 

80 

17s 

96.68 

M 

ia3t      50 

455. 8 

« 

ICO 

22 

128. 5 

M 

125        SI 

474.4 

3HsBi^tCAN 

no 

24. 5 

147.8 

M 

130        54.2 

539.4 

M 

ii8t 

33  3 

227.6 

tt 

i34t      60 

683.7 

M 

no 

35. 5 

250.8 

« 

133        64 
•  Eutec.           t  m.  pt. 

810.4 

« 

Solubility  of 

Mercuric  Bromide  in  Quinoline. 

(Staxonka,  19x0) 

f. 

Mol.  % 
HgBr,. 

Gms.  HgBrt  per 
100  Gms.  C«H7N. 

Solid  Phase 

» 

88 

4.4 

12.85         HgBr,.2C9H7N 

III 

8.9 

27.28 

(( 

127 

14.3 

46.58 

(( 

134 

17.6 

61.16 

a 

Data  for  the  solubility  of  mercuric  bromide  in  nitrobenzene,  in  p  nitrotoluei 
in  m  nitrotoluene,  in  0  nitrotoluene  and  in  a  nitronaphthalene,  determined  by  t 
method  of  lowering  of  the  freezing-point,  are  given  by  Mascarelli,  IQ06,  and  i/b 
carelli  and  Ascoli,  1907.     Data  for  HgBri  -f-  Se  are  given  by  Olivan,  1912. 

Distribution  of  Mercuric  Bromide  Between  Water  and  Benzene 

(ThiOPHENB  Free)  at  25**.      (Shernll.  1903.) 


Mols. 

I>er  Liter. 

Dist.  Coef. 

Mols.  per  Liter. 

Dkt.Coef. 

ti,0  Layer. 

CfH«  Layer. 

HsO  Layer.          C|H«Lay<T. 

0.017 

0.194 

0.876 

0.00634           0.0715 

0.89 

0. 01 147 

01303 

0.88 

0.00394           0.0436 

0.90 

0.00953 

0 .  1074 

0.89 

0.00320           0.0353 

0.90 

Data  are  also  given  for  the  distribution  between  aqueous  potassium  iodide  soli 
tions  and  thiophene  free  benzene  at  25®. 

Data  for  the  solubility  of  mix  crystals  of  HgBrt  +  Hgli  in  acetone  at  25*  ar 
in  ethyl  alcohol  of  dn  =  0.8126  =  95%  at  o®,  25**  and  50®  are  ^ven  by  Rcinde 
(1900).  In  the  case  of  acetone,  the  ratio  of  HgBrt  in  the  solution  increases  wi« 
increase  of  per  cent  of  HgBrt  in  the  solid  phase.  In  the  case  of  the  alcohol  sol 
tions  the  ratio  in  solution  does  not  show  such  regular  variations  with  changt  « 
per  cent  of  MgBrt  in  the  solid  phase. 
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CHLOBIDE  (ic)  HgCl,.  (ous)   Hg,Cl,. 

Solubility  of  Mercuric  Chloride  in  Water. 

ATensc  curve  from  results  of  Etard,  1894;  Foote,  1903;  Osaka,  1903-08; 
Hen  and  Paul,  1913;  Greenish  and  Smith,  1903;  Schreinemakers  and  Thonus, 
1912;  Sherrill,  1903;  Morse,  1902. 


o 
10 

30 


HgOiper 
Sftt.SoL 


35 
4.6 

53  Wi»=  1-047) 
6.1 


f. 

30 
40 

60 


Gms.  HgCli  per 
100  Gms.  Sat.  Sol. 

6.9 

9-3 
14 


f. 

80 
100 
120 

150 


Gms.HRC1bper 
zoo  Cms.  Sat.  SoL 

23.1 

38 

59 
78.5 


SOLUBILITT  OF  MbRCUROUS  ChLORIDB  IN  WaTER. 


HfeO. 
r  BOO  Gm. 

S^SoL 


Autliority. 


Gms.  HbClt 

per  100  Gnu. 

Sat.  Sol. 


Authority. 


0-5  0.000140  (Coadnctivity,  Kohlraosch,  1908.)  24.6     O.OOO28      (Kohlrauach,  1908.) 

'^        0.000075   (I«liw«t,  Behrcnd,  1893.)  25  O.OOOO47    (SherriU.  1903.) 

0.00021      (Condocttvity,  Kohlraosch,  1908.)  43 
O  •  000038  (Ley  and  Hcimbucher,  1904.) 


18 
20 


0 .  00070      (Kohlrauich.  1908.) 


OF  Mercuric   Chloride   in   Aqueous   Solutions 
Sodium  Chloride. 

(Homeyer  and  Ritaert  —  Pharm.  Ztg.  13,  738,  '88.) 


OF 


of  NaQ  Soiutiooa. 

OS 

10 

x.o 

14 

50 

30 

10  0 

58 

aS-o 

120 

Gms.  HgOt  per  100  Gms.  NaCI  Solution  at; 


26.0  (saturated)  128 


65* 

13 
18 

36 
68 

142 
152 


IOO» 

44 

48 

64 

no 

196 

208 


klX.lT^ 


«taTY 


OF   Mercuric   Chloride    in   Aqueous   Solutions 
Hydrochloric  Acid  at: 

^o 


OF 


20-2 s«  (?). 


_  Asa.  cUm.  phyk  (6]  17,  36a.  '89.) 


Gon.  per  100  oc.  Sol. 


Si 


cSoL 
iHfO. 

9-7 
19.8 


Ha. 

I 


35 

55 
68 

7a 

85 
88 

95 


5 
6 

9 
4 

5 
6 

7 


3 
6 

9 
II 

13 

IS 

17 
35 


57 
61 

49 
81 

76 
48 

13 
54 
84 


HgCs. 
13. II 


18 
32 

49 

58 
62 

75 

87 
129 


04 

44 
04 
80 
40 

65 
70 

20 


Sp.  Gr.  of 
Solutions. 

1. 117 

1  238 
1.427 
1.665 
1. 811 
1.874 
2. 023 

2  066 
2.198 


(JHtte  —  Ibid.  [s]  aa.  551.  '81.) 
Parts  HQ      Parts  HgOs 


per  100 
Parts  HjO. 

0.0 

56 

10. 1 
13.8 
21. 1 
31-0 
50.0 
68.0 


per  100 
Parts  Solutioa 

6.8 
46.8 

73-7 
87.8 

127.4 

141  9 

148.0 

154  o 


^  fiter  of  ai  fi  Hg(NQi)s  solution  dissolves  105  gms.  HgCli  at  25^ 


ttijii  remit,  together  with  distribution  experiments,  show  that  complexes  of 
"Viiad  HtWCWi  are  formed. 


Hf(NO^ 
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Solubility  of  Mercuric  Chloride  in  Aqueous  Salt  SoLimos 

(Hen and  Paul  1913) 


In  Aqueous  Ba- 

In Aqueous  Cal- 

In Aqueous  Lith-        InAq 

rium  Chloride. 

cium  Chloride. 

ium  Chloride.           nesiu 

Mob.  per  Liter. 

Mols.  per 
CaCl,. 

Liter. 
HgCl.. 

Mols.  per  liter.                    Md 

BaCl,.           HgU. 

'LiCl.            HgCW.             MgO, 

0                  0.265 

0.190 

0.364 

0.414        0.351           0.16 

0.385        0.697 

0.402 

0.766 

0.835        0.666           0.41 

0.572        I. 167 

0.656 

1. 108 

1.271         1. 021           0.57* 

0.776        1.620 

0.964 

1. 811 

1.738         1.678           0.99 

1.336        2.645 

1.429 

2.645 

2.265         2.214           I.32( 

3  030      5  348 

1.723 

3  304 

3.091         2.896           1.72; 

In  Aqueous  Potas- 

In Aqueous  Sodium        In  Aqneou 

sium  Chloride. 

Chloride.                          Chloi 

M0I9.  per  Liter. 

Mols. 
Naa 

per  Liter.                            Mob.  pe 

'    KCI.           HgCl,. 

HgClf                   SrC^. 

0                 0.265 

0.201 

0.372                0.164 

O.I         0.381  ( 

[Sherrill.  1903.^ 

1        0.416 

0.508                O.3II 

0.174       0.355 

0.671 

0.748                0.519 

0.221       0.381 

I    153 

I. 192                0.724 

0.25          0.542  (SherriU.  1903.] 

1         I. 941 

2.022                 1.046 

0.683       0.836 

3.162 

3.434                1.384 

Solubility  of  Mercuric  Chloride  in  Aqueous  Solutions  of  1 

Chloride  at  20®  and  Vice  Versa. 

(Tlchomirow,  1907;  see  also  results  by  Foote  and  Levy  on  next  page.) 


Sms.  per  100 

Cms.  HA 

Solid  Phaae. 

Cms. 

per  too  Cms.  HjO. 

Solid 

KCI. 

HgCl,. 

'    KCI. 

HgCl,.  • 

0 

7-39 

HgClt 

20.35 

29      HgCl,.K( 

1. 12 

11.63 

it 

26 

31 

34.83 

u 

2-39 

1572 

It 

30 

•32 

39.10 

tt 

4.05 

22.17 

tt 

34 

.12 

42.82 

"  +H| 

4.84 

25.16 

"  +2HgCU.KCl 

34 

18 

39.34 

HgCi,. 

5.60 

25    13 

2  HgCls.KCl 

34 

34 

35.16 

(( 

6.71 

25.66 

(( 

35 

54 

30.63 

tt 

7-39 

26.41 

"  +HgCl,.KCl 

37- 

72 

24.30 

tt 

7.46 

24.70 

HgCl,.KCl 

41 

33 

1933 

"  +K' 

8.95 

19 -93 

<( 

39 

.66 

1576 

Ki 

IS 

22.87 

li 

37 

.87 

10.28 

( 

17-57 

26.12 

it 

35 

•32 

2.1 

<( 

100  gms.  I  n  aq.  NaCl  solution  dissolve  25.08  gms.  HgCli  at  25*. 

(Oi 

Data  for  the  solubility  of  mercuric  chloride  in  aqueous  solutions 
sucrose,  tartaric  and  citric  acids  at  25®  are  given  by  Moles  and  Marc; 

Data  for  equilibrium  in  the  system.  HgCU  +  KOH  +  H|0  at  25**  a 
Herz,  19 10. 

Similar  data  for  mercurous  chloride  +  KOH  +  H|0  at  25*  are  giv€ 
1911* 
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>LUBiLmr  OF  Mixtures  op  Sodium  and  Mbrcuric  Chloridb  in 

Watbr  at  25°. 

(Foote  and  LeTy  — Am.  Ch.  J.  35,  a39>  '06.) 


6M.pir  100 Gms.  Solvtian.    Gms.  f)et  too  Cms.  Undissolved  Residue. 


iha 


HgOs. 

none 


NaQ. 
100 


16.5 

^•^  51-35 

18.71  51 .32 

18.64  51  -43 

18.87  51*36 

U-97  57-74        16.38 

H03  59-^        16.36 

13.25  62.16        16.16 

13.17  62.59        15.96 

12.97  62.50 

1314  62.48 

13  IS  62.5s 

TWdetominfttiaDs  made'at  10.3"  save: 

19-46  46.49  67.46 

19.48  46.50  22.83 


HgOs. 

none 
16.39 


Hib. 


SoKd 
Phaae. 


none     NaO 


21 

6s 

71 

74 

74 

74 

74 

78 
88 

90 


98 

43 

*S 
18 

31 
70 
76 

20 
64 
83 


9  44 

9  43 
9.14 

9.28 


NaQ  and 
^      NaQiikat^HaO 


Double  Salt 

NaClUgQajHiO 
Calc.  Corap.  —  i6x>i%  NaCl 

74.14%  Hga^.85%  HsO 


NaaJIga<.aHaO 
andUgCla 


29.19 
68.85 


3-35 

8.32 


fctUBiLirr  OF  Mixtures  of  Potassium  and  Mbrcuric  Chlorides 

IN  Water  at  25°. 

(Foote  and  Levy.) 


of  Solntioo. 
per  too  Grams 
SofatioB^ 

EgOt- 

none 
15  04 


Percentage  Composidoo 
of  Undissolved 
Residue 


K^cT 

100 


Solid 
Phaae. 


IS 
IS 
14 
18 

21 

23 

27 

27 

25 
18 

19 
22 

24 
25 
25 
25 
24 
24 

25 
24 

6 


02 
02 
92 

91 

39 
88 

62 

38 
34 

95 
56 
81 

32 

13 
16 

II 

73 

75 

17 
82 

90 


34  61 

34-77 
3480 


21.89 
21 .02 
20.76 

20.75 
20. 54 


12.09 

11.87 


none 


HgOj. 

none 

3  63 
26.15 

52.01 

61 .04 

61.66 

62.02 

61.84 

65.24 

73  98 

75  10 
73  36 
73.06 

74-54 

73  99 
76.46 

80. 60 

83.20 

83.18 

84.46 

93.68 

98.50 

100.00 


UaO. 


KQ 


3-73 
3-21 

3 -35  J 


301^ 
5.62 
6.18 
4.71 

5-47  J 


4.71 
4-95 


KQ  and 
aKQiigClailaG 


aKQilgaailsp 
Calc.  Coraposidoii 
34-05%  KCl.  6i.84%Hgai, 
4  11%  HjO 

aKa-HffQjJIsP  and 


KClHgaaHaO 
Calc.  Com 
ao.5a%KCI 


position 
4.9S%HjO 


3%  HgQa. 


KaJIgaj.H>0  and 
KCl.aHga3.aUsO 

Ka.aHgas.aH;0 
Calc.  Composition 
ii-43%Ka.  83^s%Hgaa.s.5a%HK> 


Ka.aHgas.aHsO  and  HgCl« 


none 


HgClt 
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Solubility  of  Mixtures  of  Mercuric  and  Rubidium  < 

Water  at  25®. 

.  (Foote  and  Levy,  X90S.) 


Compnrftioa  of  Solution. 
Gflu.  per  xoo  Gms.  Solution. 

r 


Peroeotage  Com] 
Undissolved 


ue. 


Rba 

48.57 
46.76 

47  54 

47. 55 

47.3 
47.65 

35.16 

34.77 
34.76 
30.27 

29.20 

27.38 

26.83 

27.09 

26.15 

23.81 

18.10 

10.87 

10.68 

10.50 

10.06 

8.48 

8.46 

5.68 

510 

3-43 
3.38 
2.98 

1.89 

I  50 
1. 10 

o  79 
0.84 

none 


HgOa 

none 
9.18 

9-49 

9.39 

9  47 

10.3s 
19.58 

19.94 
20.10 
20.17 

20.55 
20.63 

20.87 

20.97 

20.58 

18.71 

14-25 

10.42 

10.56 

10.05 

9.86 

8.71 

8.80 

8.70 

8.33 
8.25 

8 

7.71 

7.64 

755 
7.21 

7.16 

7.42 

6.90 


RbCL 
100 
88.04 
60.33 
56.59 
46.73 
46.50 

45  98 
43.07 
41.10 

39  07 
39.10 

38.67 
38.48 
31.40 
30.34 
30.87 
29.87 

29.33 
28.59 
26.22 

25.28 
25-30 

25.44 
25.09 

24.92 

22.79 

12.68 

8.40 

8.38 
8.30 
8.07 
6.91 
2.27 
none 


HcO,. 

none 


II 

37 
40 

49 

50 

50 

52 

55 

57 

57 

57 

57 

64 

65 

65 

65 
66 

67 
72 

73 

73 

73 

73 

73 

75 
86 

91 

91 

91 

91 

93 

97 
100 


24 
51 
75 
38 

92 
80 

44 
36 
34 
47 
40 

36 
35 

48 
10 

28 

15 

99 
20 

38 

15 
67 
46 

93 
72 

74 
24 
78 
81 

58 
15 
09 


Rba  an 


none  Rba 

0.72 

2.16 

2.66 

3.88 

2.58 

3-22 

4.49 
3.54 

3-59 

3-43 

3.93 
4.16 

4-25 
4.18 

4.03 

4.85 

4-52 
3-42 
1.58 
0.84 

1.55 
0.89 

1-45 

1. 15 
1.49 

0.58 


IaRba.I 
positk 
,      HgO, 
1  2Rba.E 
J      aHgC 
jRbCLa 
Calc.  Co 
38.55%: 
3.8a% 
sRba.a 
RbCL 

Rba.Hf 
Cak.  Co 

4-*o% 
1  Rba.H| 

J   4Hga 

3Rba.4. 
Calc  Co 
24.76% 

1.33% 

3RbCU 
sHgO 

RbC1.5E 
Calc.  Co 
8.ao%  9 


I 


Rba.sB 
Hgd, 


Solubility  of  Mercuric  Chloride  in  Acetic 

(EUrd,  1894.) 


r. 

Cms.  HgClt 

per  100  Gms. 

Solution. 

f. 

Cms.  HgCl, 

per  100  Cms. 

Solution. 

V. 

20 

2.5 

70 

8.5 

no 

30 

3.5 

80 

9-7 

120 

40 

4.7 

90 

II 

130 

50 
60 

6 
7.2 

100 

12.4 

140 

160 
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OP  Mbkcurous  Chloudb  (Calomel)  in  Aqueous  Solutions  of 
Chloridb,  Baeiuic  Chloridb,  Calcium  Chloride  and  of JIydro* 
Acm  AT  25^ 

(Rkliuds  and  Aichibftkl,  1902.) , 

Solid  phase  in  each  case.    Calomel  +  about  o.i  gm.  of  mercury. 


^Gr.  ol 


In  Aqueous  NaCl. 

Gbw.  per  Liter. 


1.040 
1.078 

»093 
1.142 

1.188 


NaCL 

5.85 

5850 
119 

148.25 

222.3 

292.5 


HgO. 
0.0041 

0.041 

0.129 

0.194 

0.380 

.0.643 


Sp.  Gr.  of 
Solutknift. 

1.088 

1. 174 
1.263 


In  Aqueous  BaGs. 

Cms.  per  Liter. 


BaClt. 

104. IS 

156.22 
208.30 

312.54 


HgO. 
0.044 

0.088 

0.107 

0.231 


Gr.«C 


In  Aqoeous  CaCli. 

Gmt.  pcrlitef. 


1.064 
1.105 

1.151 
1.205 

1243 
1315 
1-358 


Cad.. 

39.96 

55.5 
III 

138.7s 
195.36 

257.52 
324.67 

432.9 
499.5 


HgO. 
0.022 
0.033 
0.081 
O.I18 
0.231 
0.322 
0.430 
0.518 
0.510 


Sp.  Gr.  of 
Solutions. 


In  Aqueous  HG. 

Gmt.  per  Liter. 


1.042 
1.069 
1. 091 
1. 114 
1. 119 
1. 132 

1153 


HCI.1 
31.69 


36 

95 

158 
209 

267 

278 

317 
364 


46 

43 

4 
2 

3 

7 

3 
6 


HgCL 
0.034 
0.048 
0.207 

0.399 
0.548 

0.654 
0.675 
0.670 
0.673 


100  gmt.  bromoform,  CHBri,  dissolve  0.055  srm*  HgCl  at  18^-20^    (Sulc,  1900.) 


ScLUBiLmr  OF  Mercuric  Chloride  in  Aqueous  Ethyl  Alcohol  at  25^ 

(Abe,  19x2.) 


per  100  Gmt.  Sat.  SoL 


O 
5.08 

14  49 
21 

26.25 

31  53 
36.85 

41  36 


HfCI.. 
6.80 
6.65 
6.41 

6.5s 

7.31 
8.51 

10.32 

12.64 


So6d  Phase. 

HgCls 


« 
it 
u 
It 
ii 
u 
u 


Cms,  per  100  Cms.  Sat.  Sol. 

'  CH«OH.  '        HgCI,.   ' 

45.84  15.36 

49.86  18.18 

53.61  21.40 

57.26  24.51 

60.55  27.67 

63.95  29.86 

67.39  32.40 


Solid  Phase. 

HgCls 


Solubilitt  of  Mercuric  Chloride  in  Aq.  Ethyl  Alcohol  at  25^ 

(Hers  and  Anders,  1907.) 


■  aonrcBK* 

dmmcl  SohrcsL 

^y  of  Sat.  SoL 

Gras-HcCI] 
xoo  cc.  Sat. 

0 

0.9971 

1.0565 

7.22 

20.18 

0.9665 

I. 0214 

6.76 

40.69 

0.9302 

I. 0180 

10.69 

70.01 

0.8632 

I. 0616 

23.60 

100 

0.7856 

I. 1067 

36.86 

</..  of  Solvent. 

</a^ofSat.  SoL 

GiiM.  BD^lt  Mr 
xoocc  siu.  SoL 

0.9792 

I. 0441 

7.90 

0.9481 

1.0420 

II. 31 

0.9369 

1.0507 

13 -43 

0.9186 

1.0809 

19.71 

0.8800 

1.2015 

38.44 

0.8489 

1-3314 

5717 

0.7879 

I. 2160 

48.62 
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Solubility  of  Mercuric  Chloride  in  Aqueous  Methyl  Alcohol 

(Hera  and^Anden,  1907.) 

Wt.  %  CHiOH 
in  Solvent. 

10.60 

30 -77 
37-21 
47.06 

64 

78.05 
100 

100  cc.  90%  ethyl  alcohol  dissolve  27.5  gms.  HgCU  at  I5.5^  du  sat.  sol. 

(Greenish  and  S 

1 00  gms.  99.2  %  ethyl  alcohol  dissolve  33.4  gms.  HgCls  at  2S^  (Om: 

*^    __  abs.         "  "  "        49.5     "  "  "     .  (de  B; 

"    methyl      "  "       52.9   "        "      at  1 9.5* and  66.0 « 

1.2    "        "     at  the  crit.  te4p. 

(Cestncn 

Solubility  op  Mercuric  Chloride  in  Methyl,  Ethyl  P 
n  Butyl,  Iso  Butyl  and  Allyl  Alcohols. 

(Eurd  —  Ann.  chim.  phys.  [7]  2»  563,  '94.) 

Note.  —  For  the  solubility  in  Me,  Et,  and  propyl  alcohols 
temperature,  see  Rohland  —  Z.  anoi^g.  Ch.  18,  328,  '98;  at  8.5®, 
38.2  ,  see  Timofejew  —  Compt.  rend.  112,  1224,  '91;  in  Me 
alcx>hols  at  25**,  see  de  Bruyn  —  Z.  physik.  Ch.  10,  783,  '92.    Th 
minations  of  these  investigators  agree  well  with  those  of  Etan 
are  given  below. 

Grams  HgOt  per  xoo  Grams  Saturated  Solution  in: 
f.  /  ■* 

CH^H.       CsHftOH.      CsHtOH.     CHt(CHa;iOH.  (CHa)iCHCH^H.  CH|X 

—30    •••    I4-S    15*®      •••       ••• 

—  20    ...    20.1    15.7     13.5       ...       i 

—  10    15.2    26.5    16.5     13.7       ...       i 

o  20.1  29.8  17.4  14.0  5.2      ^ 

+  10  26.3  30.6  18.0  14.3  6.0      ^ 

20  340  32  o  18.8  14.6  6.8      4 

25  40.0  32.5  19.5  15.5  7.2 

30  44-4  33-7  20.0  16.5  7.5 

40  58.6  35.6  23.0  19.6  9.7 

60  62.5  41.2  29.8  26.5  17.0 

80  66.0  47.5  36.8  33.0  24.9 

100  701  54.3  43-8  ...  31.7 

120  73.5  61.5  50.6  ...  39.2 

A so    7^  *5     •*.      ...        •••         ... 

Solubility  of  Mercuric  Chloride  in  Aq.  Ethyl  Acetate  at 

(Herz  and  Anders,  1907.) 

Wt.  %  CHjCOOCH, 
in  Solvent. 

O 

4.39* 
96.76! 

loot 

*  Almost  sat.  with  ethyl  acetate.       t  £thyl  aceUte  abnost  sat.  with  H^O.       {  G».  pt.  • 


d^m  of  Solvent. 

tfuof  Sat.  Sol. 

Gms.  HtfCIi 
xoocc  Sat.  S 

0.9971 

I   0565 

7.22 

... 

1.0581 

7.38 

... 

I. 2371 

41.5s 

0.884 

I.II26 

26.42 
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K^^iBiLiTT  or  Mercuric  Chloridb  in  Watbr-Ethbr  Mixtures  at  25^ 

(Abe,  19x3.) 
Gms.  per  zoo  Gms.  Sat.  Sd. 


HcO- 

6.92 
5-2 

Ether. 

87.86 

1.2 

H,0. 
5.22* 

93-6 

Solid  Phaae. 

HgClt 

4-3 
3.8 

5-2 
S-4 

90s 
91.8 

ft 

it 

IS 

S-4 

93-1 

it 

*  (Solvent,  ether  sat-Iwith  HgO.) 

SoLunuTT  OF  Mercuric  Chloride  in  Mixtures  of  Ether  and  Ethyl 

Alcohol  at  25®.    (Abe,  1912.) 


Gms.  per  loo  Gma.  Sat.  Sol. 


Gms.  per  loo  Gms.  Sat.  Sol. 


HfCt 

CiHiOU.  ' 

'    Hgd,. 

CH.OH. 

32-43 

67.57 

36-29 

27.16 

35  SO 

58-59 

34-08 

22.48 

37-39 

51-02 

28.55 

15-20 

37-96 

44-79 

20.67 

8-97 

38-24 

38.69 

S-49 

0 

37-75 

32-84 

SoLUBiLiTT  Of  Mercuric  Chloride  in  Mixtures  of  Alcohols  at  25^ 

(Hers  and  Kuhn.  1908.) 

ores  of  Ethyl  and   In  Mixtures  of  Ethyl  and    In  Mixtures  of  Methyl  and 
Methyl  Alcohols.  Propyl  Alcohols.  Propyl  Alcohols. 


0 

^•37 
0.40 

1. 02 

>.69 

77 
^5 


<u0f 

SatTsoL 
.107 
.130 

.157 
.294 

.321 
.288 

.2S* 

.216 


Gms.  HgCli  %qH,OH 


per  100  oc 
Sat.  Sol. 

36.86 

39  43 
42.61 

58.37 
61.67 

57.82 

53.85 
48.62 


m 
Solvent. 

O 
8.1 

17.85 
56.6 

88.6 
91.2 

95.2 

100 


Sat.  Sol. 
I . 1070 
1.0988 
1.0857 
1.0272 

0.9854 
0.9824 

0.9772 


Gms.  HgCls  %  CfHiOH 


per  100  cc 
Sat.  Sol. 

36.86 
36.67 

34  06 
27.11 
21.66 
21.60 
20.87 
20.03 


m 
Solvent. 

O 
II.  II 
23.80 
65.20 
91.80 

93-75 
96.6 

100 


dmm  of 

Sat.  Sol 


Gntt.HgCit 

per  100  oc. 

Sat.SoL 

I. 2160  48.62 

1.2278  50.34 

I . 2848  57 . 14 

I. 1568  42.28 

1.0090  25.09 

1.0029  23.23 

0.9851  21.52 

0.9720  20.03 


0.9720 

'^xuty  of  Mercuric  Chloride  in  Mixtures  of  Ethyl  Alcohol  and  Ben- 
^  ajtd  of  Ethyl  Alcohol  and  Chloroform  at  Different  Temperatures.  ' 

(Dukebki.  1907) 

In  a  Mixture  of       In  a  Mixture  of  In  a  Mixture  of 

two  mols.  CtHsOH    one  mol.  CtHiOH     two  mols.  CtHiOH 

-t-  one  mol.  C«H«.     -f  one  mol.  CHiCl.    -f  one  mol.  CHCli. 

Gms.  HgClt 
I*.        per  100  Gms.  V. 

Sat.  Sol. 

—  20.?        .^.82 

—  12 
O 


Blixture  of 
CtHiOH 
moL  CaH«. 

Gina.HkClt 

per  too  Gms. 

Sat.  Sol. 


f. 


Gms.  ILrClt 

per  100  Gms. 

Sat.  Sol. 


•^5 

^  -I 

^-5 


43 
89 

37 
12 

51 

51 
98 


-20.5 
o 
8 

23 
44.2 


Gms.  HffClt 

per  100  Gms. 

Sat.  SoL 

6.60 


15.20  —5.2  19.45  -20.5  3 
15.40  O  20.13       —12  4 

16.38  9.1       21.65  o  4 

18.40        20.9      23.57  8  5 

18.50        24.4      24.19        23  7 

19.33  36.5  26.53  38.5  8 

21.34  53.7  31  27  44.2  9 
24.84  74  38.74  45-6  9 
24.42 

-  of  the  determinations  were  made  by  the  direct  method  of  saturating  the 
7^1^  at  a  given  temperature  and  determining  the  dissolved  material  by  evap- 
^^'^  and  weighing.    Others  were  made  by  the  synthetic  method  of  Alezejew. 


7.69 
8.96 
10.66 
12.50 
14.40 
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Solubility  of  Mercuric  Chloridb  in  Mixtures  of  Methyl 
Chloroform,  Methyl  Alcohol  and  Carbon]  Tetrachloridb, 
Alcohol  and  Dichlorethane  at  Different  Temperatusbs 

(Dukelski,  1907.) 


In  a  Mixture  of 

one  mol.  CHsOH 

+  one  mol.  CHCU. 


In  a  Mixture  of 
two  mols.  CHsOH 
■+-  one  mol.  CHCU. 


In  a  Mixture  of  '     In  a 

two  mols.  CHsOH   two  r 

■+-  one  mol.  CCI4.  +  one 


f. 

Gms-HcOt 

per  100  Gms. 

Sat.  Sol. 

f. 

Cms.  HgCI, 

per  xoo  Gms. 

Sat.  Sol. 

V. 

Gitts.HjrC]s 

per  xoo  Gms. 

Sat.  Sol. 

V. 

12 

1-73 

—  12 

3-33 

0 

S  20 

0 

0 

3'S^ 

0 

6.73 

7-7 

6.69 

12 

8 

5-63 

8 

8.21 

24.9 

14.06 

20 

23 

10. IS- 

23 

16.56 

306 

19.40 

25 

24.9 

10.71 

24.9 

18.4s 

35. S 

20.50 

30 

30.6 

11.40 

306 

19.70 

36.1 

21.80 

37 

3^'S 

12.02 

3^'S 

20.83 

48. S 

21.90 

45 

Solubility  of  Mercuric  Chloride  in  Mixtures  of  Methy 

AND  Benzene  at  Different  Temperatures. 

(Timofeiew,  1894.) 


In  a  Mixture  of  one  mol. 

In  a  Mixture  of  on 

CHiOH  -f  one  mol.  C|H«. 

CHiOH  -f  two  mols 

*• 

Gms.  HgCli  per  100 

f. 

Gms.  HgCI, 

%  • 

Gms.  Sat.  Sol. 

Gms.  Sat 

0 

8 

0 

4-1 

21-25 

23  9 

21-25 

17. 

30 

27  3 

30 

18 

37 

28.1 

37 

18.. 

Solubiuty  of  Mercuric  Chloride  in  Benzene,  in  Dichlo 

AND  IN   EtHYLACETATE  AT   DIFFERENT  TeMFERATUR 

(Dukelski,  1907) 

InCH 


In  C,H.. 

In  C,H4C1«. 

V. 

Gms.  HgCli  1 

per 

*• 

Gms.  HgCli  per 

100  Gms.  Sat. 

Sol. 

• . 

xoo  Gms.  Sat.  Sol 

6.5 

0.26 

0 

1-33 

18 

OS3 

12.5 

1-55 

34.1 

0.64 

253 

1-73 

S4.I 

1.02 

33 

2.05 

69 

1.39 

45-9 

2.42 

X( 


V. 

o 

6.5 

26.1 

38.5 

45-3 

Solubility  of  Mercuric  Chloride  in  Mixtures  of  Benzene 
ACETATE,  Chloroform  and  Ethyl  Acetate  and  of  Carbon  Ti 
and  Ethyl  Acetate. 

(Dukelski,  1907.) 


a  a  Mixture  of  one  mol. 

In  a  Mixture  of  one  mol. 

InaMbcti 

C.H. 

+  one  mol. 

CHCU-h 

one  mol. 

ccm 

CHiCOOCH,. 

CH,COOC«H,. 

CH, 

f. 

Gms.  HgCli  per 

Ao          Gms. 

HgCUper 

*••      .. 

100  Gms.  Sat.  Sol. 

'  •        100  Gms.  Sat.  Sol. 

0 

9.62 

0 

3-34 

0 

6.5 

9.62 

26.1 

4.07 

10.3 

257 

9.78 

36.1 

4.78 

25.7 

27.6 

9.98 

46 

5.38 

27.6 

355 

10.81 

48.5 

5. 10 

38. s 

45-3 

13.69 

45-3 
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^xnuLiTT  or  Mbbcuric  Chloridb  in  Ethyl  Acbtatb  and  in 
^^  Acbtonb.  "^      ■^^'If^Hk 

^^"^  1S94;  VDB  LmktuU,  1894;  Krug  and  McElnqr,  1892;  Linebaiger,  1894;  Aten,  X905-0&) 

ll-^  _  -  .„  - i< 

^JY'^^The  remits  obtained^by  the  above-named  investigators  were  calcu- 

7!?  ^  %  commoa  basis  and  plotted  on  cross-section  paper.    The  variations 

^^  ^rere  noted  could  not  be  satisfactorily  harmonized,  consequently  all  the 

^  iodtided  in  the  following  table:  .- 


SOLUBILITT^ 


In  Ethyl  Acetate. 


^^■^av  HgOt  per  100  Gruos  Sohitkn. 


*'0 

0    23. 
+10    32. 

^    22. 
2J    22. 
30    2S.> 
40    23. 

SO  24. 
60  24. 

80  26. 

100 
120 

ISO 


•  • 


Aten. 

23.0 

23-2 

23  S 

23 -4 

23  S 


32  o 

325 
327 

33  o 
33  a 
33  5 
33  5 


In  Acetone^ 


Gms.  HgCla  per  zoo  Cms.  Solutioo. 


Eurd.     K  and  McE.  LasKynski. 


40 
40 
40 
40 

40  37-4 

40 

40  •  •  • 

41 

42.5 

45  *  ^        •  *  • 
48 .0        •  •  • 

50 • 0        ... 


Aten. 


Etard. 


55  O 
<^  Solid  phaM  Hffas(CHa)sCO. 


•    •    • 

44.0*              57.0 

49-7 

43.0*              61.7 

5i^*-58.9t  61.7 

52.0 

54 

58.5  t       61.7 

5S-' 

58.2  t       61.7 

•  .  . 

...          61 .7 

•  •  • 

...          61 .7 

•  •  • 

...         61 .7 

•  •  • 

...          61 . 7 

•  •  • 

61.7 

(t)  Solid  Fhaae  HgOfl. 


100  gmi.  3.b8olute  acetone  dissolve  143  gms.  HgClt  at  18°.  (Naumann,  z904-) 

100  gms.  ethyl  acetate  (dy  =  0.8995)  dissolve  48.8  gms.  HgClt  at  18®. 

(Naumann,  19x0) 

100  gms.  inethyl  acetate  (dy  =  0.935)  dissolve  42.6  gms.  HgQt  at  18**. 

(Naumann,  1909.) 

Sot^TBiLiTY  OF  Mercuric  Chloride  in  Several  Solvents. 

(Afctowiki,  1894;  von  Lasxcyniki,  1894;  Sulc.  1900.) 


I»  Carbon 

Bisul- 

In  Benzene 

In  Several 

Solvents 

Phide 

(A.). 

(von 

L.). 

at  18-20^ 

'  (S.). 

t».           Gaa.Hgas 

Gms.  HgOa 

Gms.  HgOt 

per  100  Gnu. 

%•. 

per  100  Gms. 
Solution. 

0.537 

Solvent. 

per  100  GmSa 
SnlTent. 

O.4S6 

*io 

o.oio 

15 

CHBr, 

0 

0.018 

41 

o.6i6 

CHCl, 

0.106 

10 

0026 

55 

0.843 

CCI4 

0.002 

so 
30 

0032 

84 

1.769 

C,H,Br 

2.010 

0.042 

CjH^Br, 

I    530 

0053 
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Solubility  of  Mercuric  Chloride  in  Mixtures  of  Acetone  and  Bbxzb 
Ether  and  Chloroform  and  of  Ethyl  Acetate  and  Benzene  at  2^* 

(Maiden  and  Dover,  19x7.) 


In  Mixtures  of 
CHiCOCH,  +  C.H.. 

In  Mixtures  of 
(C,H,),0  +  CHCU. 

In  Mixtures  of 
CHiCOOCHi+Ga. 

Gms.CH,COCH, 

per  100  Cms. 

Mixture. 

Cms.  Hf  CI3 

per  100  Cms. 

Mixed  Solvent. 

Gms.  CHCIi 

per  100  Gms. 

Mixture. 

Gms.  HffCli 

per  xooGms. 

Mixed  Solvoit. 

Gm».CH|COOCiH| 

per  xoo  Gnit. 

Mixture. 

GnBca 

per  100  w 

lulled  SdIkei^ 

100 

140 

0 

6.9s 

100 

49-3 

90 
80 

117 
05 

10 

20 

5.85 
4.73 

90 
80 

26 
22.1 

70 
60 

77 
60 

30 
40 

370 
2.80 

70 
60 

18.1 
14.J 

50 
40 

45 
31-4 

SO 

60 

2.10 
1.48 

SO 
40 

II 
8 

30 
20 

20 
10.7 

70 
80 

0.9s 
0.657 

30 
20 

0.^ 

10 
0 

3-9 
0.66 

90 

100 

0.328 
0.128 

10 
0 

Solubility  of  Mercuric  Chloride  in  Benzene. 

(Average  curve  from  results  of  Linebarger,  1895;  Sherrill,  1903;  and  Marden  and  Dover, 


x1 


V. 

Gms.  HgCJi  per 
xoo  Gms.  (^•Hf. 

f. 

Gms.  HgCl«  per 
iooGms.QH«. 

0 

0.20 

25 

0.64 

10 

0.39 

30 

0.71 

20 

0.56 

40 

0.84 

Solubility  of  Mercuric  Chloride  in  Absolute  Ethyl  Ether 

(Etard,  1894;  Laszcynsid,  1894;  Kdhler,  X879.) 


1  . 

Gms.  HgCls  per 
xoo  Gms.  Solution. 

f. 

Gnu.  HgCli  per 
100  Gms.  Solution. 

r. 

Gms-H 
xoo  Gms. 

20 

6 

60 

6 

•90 

?• 

0 

6 

70 

6.4 

100 

8 

20 

6 

80 

7 

no 

8. 

Solubility  of  Mercuric  Chloride  in  Chlorinated  Hydrocarbons  a*^ 

(Hoffmann,  Kirmreutber  and  Thai,  X910.) 


Solvent. 


Formula. 


Gms. 

HgCl,  per 

xoo  Gms. 

Solvent. 

Ethylene  Chloride  CHaCl.CHjCl  i .  229 
Tetrachlorethane  C2H2CI4  0.090 

Chloroform  CHCU  o.ioi 

Pentachlorethane  C!aHCU  0.0193 


Solvent. 


Formula. 


Dichlorethylene 
Trichlorethylene 
Tetrachlorethylene     CClj.CCli 
Carbontetrachloride   CCI4 


a 

HgC 
100 

CHC1.CHC1  0.1 
CHCLCOi    0.0 

o.c 


*A 


(Aacfaaa. 


100  gms.  95%  formic  acid  dissolve  2.1  gm.  HgCU  at  19**. 

100  gms.  95%  formic  acid  dissolve  0.02  gm.  HgaCIj  at  16.5**. 

100  cc.  anhydrous  hydrazine  dissolve  i  gm.  HgCU  with  decomp.  at  room  t 

(Welsh  and  Brodeiaoo. 
100  cc.  anhydrous  hydrazine  dissolve  i  gm.  HgjCU  with  decomp.  at  room  t 

(Welsh  and  Brodcrsoo, 
100  gms.  glycerol  dissolve  80  gms.  HgCU  at  25^.  (Moles  and  Marqoina, 

100  gms.  glycerol  dissolve  8  gms.  HgCU  ?  HgaCU  at  15-16®.      (Ossendowiki, 
100  gms.  anhydrous  lanolin  (m.  pt.  about  46  }  dissolve  1.55  gms.  HgCU  at 
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SOLUBILITT  OF  MERCURIC  CHLORIDE  IN  PYRIDINE. 

(McBride,  1910.) 

ennioations  at  the  lower  temperatures  were  made  by  stirring  an  excess 
rith  pyridine  and  analyzing  the  sat.  solution.  Those  at  the  higher  tem- 
made  by  the  synthetic  method. 


Gms. 

Gms. 

100  Gms. 

Solid  Phase. 

t\ 

HgCUper 
100  Gms. 

SoUd  Phase. 

Sst.SoL 

Sat.  Sol. 

2.76    ] 

HfOfsOHiN 

94.7 

60.72 

HgCI,.2CAN+3HgCl,.2CAN 

7.86 

«4 

74.7 

48.38 

HgClt.CAN(unstable) 

13  14 

M 

83.5 

50.53 

(sUble) 

17  34 

«4 

90.4 

53.41 

ti 

19.78 

M 

97 

56.45 

(1 

22.65 

«4 

100.5 

57.84 

41 

24.46 

«4 

104.2 

60.72 

II 

29.29 

M 

107 

63.06 

(unsUble) 

34  94 

M 

106.2 

•    •    • 

+3HgCl,.aC»H^ 

40  36 

M 

95.2 

60.77 

aHgClfsCAN  (unsUbk) 

46  44 

M 

106.4 

61.93 

(sUble) 

•  •  • 

(1 

+HgCI^CAN 

109.8 

62.58 

u                                 tt 

51  52 

HgOt-aCAN  (unsUble) 

114 

63.18 

(i                                u 

56.45 

«                                       M 

124.2 

65 

tt                        tt 

60.09 

U                                       U 

145  5 

69.66 

tt                                   M 

IT  this  system  are  also  given  by  Staronka  (1910). 

K  the  solubUity  of  HgCls.2C»H»N  and  of  Hg(NO,)s.2C»H»N.2H,0  in 

olution  of  pyridine  at  18^.1  are  given  by  Stromholm  (1908). 

r  the  solubility  of  diamine  mercuric  chloride,  (NHs)sHgClt  —  NHsHgCl, 

a  solutions  of  ammonia  at  17.5**  are  given  by  Strdmholm  (1908}. 

iTY  OP  Mercuric  Chloride  and  op  Double  Mercuric  and 
i  Methyl  Amine  Chloride  (CHa)4NC1.6HgCl,  in  Aq.  Ether 

(SirBmholm  —  J.  pr.  Ch.  [2]  66,  443.  'oa;  Z.  physik.  Chem.  44,  64,  '03.) 


lifllrmlsr  Coooentratioo  per  liter. 


Grams  per  Liter  of  Solution. 


«0. 

5656 
^3" 

}6ii 
5267 
5922 


o  151S 

0.1795 
0-2069 

0.2339 

02489 

0.2849 

03100 


Hga,  (t). 
00342 
00428 
0.0516 
00603 
00690 
00779 
00866 


HsO. 
O 

1. 18 
2.36 

3  52 

470 
5.88 

7. 06 


Hga,  (♦). 

41.16 

64 
08 

38 
16 

20 

02 


48 

56 

63 
70 

77 
84 


Hga,  (t). 
9. 26 
11.60 
14. 00 
16.34 
18.70 
21.10 
23.48 


ts  in  this  column  are  for  solutions  in  contact  with  the  Solid  Phase  HgOj.    (t)  Results  in 
sie  for  sclutians  in  contact  with  the  SoUd  Phase  (CHt)4Naj6HgCls. 


ITY  OF  Mercuric  Chloride  and  op  Double  Mercuric  and 
i  Methyl  Amine  Chloride  in  Alcohol-Ether  Solutions 

(Str6mholm.) 

CAOH  per  Liter.  Grams  HgOaC*)  per  liter.  Grams  HgOs  (t)  per  liter. 

0.0  41.16  9.26 

4.58  5000  11.87 

9.16  58.76  14.38 

13.74  66.96  16.90 
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Solubility  of  Double  Mercuric  Chlorides  in  Aqueous  a: 

Ether  at  ib-b"". 

(Strfimholm,  X902, 1905.) 
Mol.  Cone,  of  HgCt  ^r  Liter  of:  Gms.  HgClt  per  Liter  of: 

Pure        Aq.          Aq.          Aq.         Pure      Aq.         Aq.        Aq.  Solid 
Ether.      Ether      Ether       Ether     Ether.  Ether     Ether     Ether 
(I).           (a).          (3).                      (4).         (S).        i6>. 

O.151S  0.2387  0.2647  0.3196  41.04  64.69  71.71  86.58  HgC 

0.0673  0.1157  0.1293  O.1617  18.23  31.41  35.05  43.79  (CHi.CH.CiH4 

0.0404  0.0720  0.0835  0.1034  10.95  19.51   22.61   28.01  (CHa.CiH|CHs( 

0.0342      ...        0.0706     ...          9.26       ...     19.10       ...  (CH^4NC 

0.0264     •••       0.0568     ...          7.14       ...    15.39       ...  (QHJtSC 

0.0209  0.0400  0.0460  0.0594     5.66  10.83  12.48  16.10  (CH«C|Hi)i 

0.0063      •••       0.0144     ...          1.70      ...      3.90      ...  (CH«)|Ja«h 

(i)  containing  o.aioss  mol.  HsO  per  liter,    (a)  0.3756  mol.  HdO  per  liter.    (3)  0.421  m 
(4)  containing  3.79  gms.  H|0  per  liter.    (5)  4.97  gms.  ^O  per  liter.    (6)  7.59  gma.  H^C 

SOLUBILITT  OF  MIXTURES  OF  MERCURIC  AND  POTASSIUM  ChLORIDI 

Absolute  Alcohol.    (Foote,  19x0.)  Acetone.    O^oote, : 


Gms.  per  xoo  Gms. 

Gms.  per  xoo  Gms. 

Sat.  Solution. 

Solid  Phase. 

Sat.  Solution. 
KQ.      HgCl,. 

Sou 

KCl.      HgCW- 

0.21      33.69 

HgCIi+sKa.6HgC]t.2CH,OH 

1.27 

61.87 

HgOi+Kas 

0.«8     33.80 

"                          u 

I  39 

60.68 

KQ-sHfCV-C 

0.22      24.84 

sKa.6HgClt.3CsHiOH 

2.58 

55  85 

M 

0.28       6.21 

If 

2.78 

54.41 

M     _ 

0.25        1.65 

5Ka.6HgCI|.aCiHiOH +Ka 

2  93 

4«.i3 

5.6.S 

0.17        1.57 

«t                   " 

2.52 

18.04 

U 

0.38        1.03 

M                                     •• 

3-34 

13.26 

U 

2.92 

II 

u 

5.6.2  =  5KCl.6HgClj  J 

100  gms.  of  sat.  abs.  alcohol  solution  of  HgClt  +  NaCl  contak 
HgCla  and  3.01  gms.  NaCl  at  25**. 

Solubility  of  Mercuric  Chloride  and  Sodium  Chloridi 

Acetate  at  40**. 

(linebarger  —  Am.  Ch.  J.  i6^  sx4«  '94.) 

Mols.  per  xoo  Mots.  Gms.  per  100  Gms.  Gms.  per  xoo  Gms. 

Acetate.  Acetate.  Solution. 


NaQ.     Hia,.      NaQ.      HgOt-  NaQ.     HgCI». 

4 
.61 


0.8     12.9      0.53      39.7       0.53     28 
2.3     12.4      1.53      38.15      I. 51     27 


4.3     16.4      2.85      50.44      2.78     33 

9.1    22.85    6. 05    86.14    5.60   46 


54 
28 

76 

18 

The  double  salt  (HgCl,),.NaCl  is  formed  tinder  proper  cc 


18.5        34.9        12.29        1074  10.95        5^ 

20.0        400        13.29        123.0         11.73        55 


Distribution  of  Mercuric  Chloride  Between  Water  and 

(Linhart,  X915.) 


Results  at  25* 

1 

Results  at  40 

Mols.  HgCl, 

per  Liter: 

Cone,  in  HjO 

Mols.  KgOf 

per  Liter: 

CHe  Layer. 

H,0  Layer. 

Cone,  in  QH, 

C«H«  Layer. 

H,0  Layer. 

0.02100 

0.2866 

13.65 

0 . 02647 

0.34600 

0.01224 

0.15777 

12.91 

0.015296 

0.18470 

0.005244 

0.064756 

"•35 

O.OII774 

0.138228 

0.000618 

0.007382 

"95 

0.008041 

0.091959 

0.000310  ^ 

0.003696 

11.90 

0.004140 

0.04586 

o.oooiss 

0.001845 

11.90 

0.000847 

0.009153 
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[ON  or  Mercuric  Chloride  between  Water  and  Ether. 

(HantzKh  and  Sebalt.  1899.) 

^*  ^tlier  +  50  cc.  sat.  aqueous  H^lt  solution  were  shaken  together  at 
?V  ^^^J^eratures  and  after  equilibrium  was  established  the  Hs^It  in  each 

Mols.  HgCli  per  Liter:  ^ 

H/)Uyer(cO.  (CiH,)iO  Layer  (c«).  «* 

o       0.0056      0.01407      0.391 

10  0.0066         O.OI415         0.467 

17.5        0.0090         0.02150         0.419 
25  0.0095         0.02076         0.429 

?^n^uiatioii8  by  Skinner  (1892)  at  room  temp,  using  concentrations  of 
'*  *"*  the  aqueous  layer  varying  from  1.4  to  5.9  per  cent,  gave  a  distribu- 

^'^^^^ciciit,  -  —  approximately  0.23. 
*^^TioN  OF  Mercuric  Chloride  between  Aqueous  HCl  and  Ether 

AT   l8®.     (MyUua,  I9IX.)  i 

^'^  ^  £ni.  of  Hg  as  HgCls  is  dissolved  in  100  cc.  of  HjO  or  aqueous  HCl  and 
.,  ^*ith  100  cc.  of  ether,  the  percentage  of  the  Hg  which  goes  into  the  ethe- 
*Vi^  isasfoUowB: 

^^age  Cone  of  Aq.  HQ    '  o  (=HiO)        i  lo  20 

^*^t.  Hg  in  Ether  Layer       69.4  13  0.4         0.2 

"'^O^ON  OF  Mercuric  Chloride  between  Water  and  Toluene  at  24**. 

(Brown,  1898.) 
Oaw.  HgCli  per  too  cc.  Gms.  HgOt  per  too  cc 

Layer.  Layer.  Layer. 


yer.  Layer.  Layer. 

0.442  0.0270  1. 816  0.130 

0.732  0.0488  3  766  0.292 

0.780  0.0542  3.7S4  0.298 

1. 192  0.0812  6.688*  0.528* 

*_This  aobtion  saturated, 
t  Dif.  Temperatures.  Results  at  25^ 

M«AVmtit  tooT^  (Morsc.iQoa;  Druckcr.xgxa; 

aod  Vagi,  1901.)  Hantzsch  and  Vagi,  1901.) 

^Mob.  Hgdi  per  Liter:  ^^  Mols.  HgClt  per  Liter:  ^^ 

arf:> Layer  (f|).  CACHa Layer  (cO-        ^  H,0 Layer  (ci) •  CJI»CH, Layer  (cO-       ^ 

0.0578  0.0047  12.35  O.1841O  0.01590  II. 6 

^•®S7S  0.0050  11.60  0.09193  0.00807  II. 4 

0.0576  0.0050  11.40  0.04593  0.00410  II.  I 

0.0574  0.0051  11.20  0.02289  0.002II  10.8 

^   ^-^$73    0.0052    11.25    0.01142    0.00108    10.5 

0.00573  0.00057  10 

WU  for  the  effect  of  Hg(NOt)i  upon  the  distribution  are  given  by  Morse 
V*9W).    Results  for  the  effect  of  ZnClt  are  given  by  Drucker  (191 2). 

'tt«2nic.poiNT  Data  (Solubilities,  see  footnote,  p.  i)  are  given  for  the 

Following  Mixtures: 

^^"^  Chloride  +  Mercuric  Iodide  (Padoa  and  Tibaldi,  1903.) 

4- Selenium  (Olivari,  190Q.) 
4-  Sulfur 

4-  Nitrobenzene  (Maacarelli,  1906.) 

+  0  m  and  p  Nitrotoluene  (MascarelU,  1906, 1907. 1909.) 

4-  Urethan  (      "        1908. 1909.) 
4-        "         -fa  Nitronaphthalene  (      "         1906, 1907.) 

4-        "         -h  />  Nitrotoluene  (      "         1908.) 

4-  a  Nitronaphthalene  (      "        1906, 1907.) 

4-  P  Nitranisole  (      **        1906.) 


M 

« 

M 

N 

14 

M 

14 

If 

« 

M 
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MEBCUBT  CINNllCATE  (ic)   (C«HtCH.CHCOO)sHg.?HA 

100  gms.  HfO  dissolve  about  0.03  gm.  mercuric  cinnamate  at  25^   CDe  Joai,  190^ 
100  gms.  HsO  dissolve  about  o.  53  gm.  Hg  cinnamate  at  loo^   CTanigi  ft  CbeocH  >9b^ 

MBBCURIC  CYANIDE  Hg(CN),. 

SOLUBILITT  IN  WaTBR. 
Gms.  Hg(CN),  per  xoo:  Aathcrity 

(Guthrie.  1878.) 
(Tlmofeiew,  1894.) 
(Blazsh  and  SCrnthea  mi, 
(KofiowBlov.  X898,  a»i 
(Sberrin,  1905.) 
95  ('^-1.08x3)  (Hen  and  Anden,  mi 
(Griffiths.) 
One  liter  5.2%  aqueous  NHs  solution  dissolves  204.3  Srms.  Hg(CN)s  at  abootx^. 

(Kooomlov.iIlK) 

Solubility  of  Mercuric  Cyanide  Tin  Aqueous  Potassium  Cyanidb  Souj- 

TIONS  AT  25®.     (Sherrill,  1903.) 
Mols  per  Liter.  Gms.  per  Liter. 


-  0.45 

Eutec. 

[Gms.  H^. 

about  II 

GC.  Sat.SoL 

•   •   • 

13.5 
15 

'20 
25 

9.3 

■    •    • 

•  •   • 

•  •   • 

9.3 
II. 12 

25 
lOI.I 

11.27 
53.85 

10.95(1 

•    •    • 

KCN. 

'     Hg(CN),'. 

KCN. 

BgiCSh. 

0.0493 

0.4855 

3.21 

122.6 

0.0985 

0.5350 

6.41 

135.2 

0.1970 

0.6270 

12.83 

158.4 

The  regularity  of  the  increase  in  solubility  proves  that  the  complex  Hg(CNV 
KCN  is  K)nned  at  the  given  concentrations. 

Data  are  also  given  for  the  distribution  of  Hg(CN)s  between  aqueous  sob* 
tions  of  KCN  and  ether  at  25°. 

Solubility  of  Mercuric  Cyanide  in  Aqueous  Solutions  of  Methyl  Ai/XHWii 
Ethyl  Alcohol  and  of  Ethyl  Acetate  at  25®.    (Hen  and  Ander».  1907O 

In  Aq.  Ethyl  AceUte. 

Got. 
Hl(CN)i 


In  Aq.  Methyl  Alcohol. 
,  Cms. 

^Y  ^^       Hg(CN), 


% 


Wt 
CH^Hin 
Solvent. 

10.6 

30.77 
47.06 

64 

78.05 
100 


Sat.  Sol.  Pe«'«<»cc. 
Sat.  Sol. 

I . 0640  I I . 02 

1 . 0484  1 2 . 46 

1.0426  16.37 

I. 0441  20.48 

1.0484  24.58 

1.0762  34.29 


In  Aq.  Ethyl  Alcohol. 


Wt.  % 

CjHjOHin 

Solvent. 


O 
20.18 
40.69 
70.01 
100 


Sat.  Sol. 
I. 0813  10.95 
1.0339  8.76 
1.0006  9.02 
0.9419  9.57 
0.8552   8.19 


O 

4  39 
96.76 
100 


SitSoL 
1. 0810  10.9$ 
1.0798    10.83 

1.9374     «-^ 
0.9097     i.w 


Solubility  of  Mercuric  Cyanide  in  Ethyl  Alcohol,  Methyl  Alcob* 

AND  IN  Mixtures  of  the  Two. 

In  Ethyl  Alcohol.      In  Methyl  Alcohol.  In  CH,OH  -fCHjOH  at  «5* 

(Tlmofeiew,  '94:  de  Bruyn,  '92;         /n..i,«i.i,:   .^^^  \ 
Herz  and  Ruhn.  1908.)  (Dukelski.  1907.) 

Gms.  Hg(CN)| 

per  100  Gms. 

Sat.  Sol. 

26.10 
29.17 
32.01 
31.77 
32.53 
33.29 
34.05 

100  gms.  of  a  sat.  solution  of  Hg(CN)i  in  a  mixture  of  equimolecular  afl>5"!c 
of  CHiOH  and  CeH*  contain  10.2  gms.  Hg(CN)t  at  IO^  13  gms.  at  30*  aw  '5 
pns.  at  50®.  (jyiukAm 


V. 

Gms.  Hg(CxV)f 

per  100  Gms. 

Sat.  Sol. 

V. 

0 

8.3 

0 

10 

8.8 

14.17 

20 

9  25 

23.4 

25 

9.53* 

27.4 

30 

9.8 

31.7 

40 

10.3 

38.1 

•rfa 

.-o.Sssa 

44.5 

(Herz  and  Kuhn, 

190S.) 

%CH*OH          rf     of 
m               «  T„  . 

Gai.Hs(CN> 

Mixture.          Sat.  Sol. 

^SoL 

4.37          0.8618 

9.03 

10.4            0.8707 

10.10 

41.02          0.9267 

16.70 

80.69           1 .024 

28.20 
29.60 

84.77           I  034 

91.25           1.052 

30 

100                 I . 076 

3430 
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TY  OF  Mercuric  Cyanide  in  Mixtures  of  Propyl  and  Methyl 
:^  AND  Propyl  and  Ethyl  Alcohols  at  25**.     (Hen  and  Kuhn.  1908.) 


InC»H,OH+CH^H. 

In  CjHtOH+CAOH. 

Soiveot. 

djuoi 
Sat.  Sol. 

Gms. 

Hg(CN), 

per  100  cc. 

Sat.  Sol. 

%cjh,oh 

ID  Mixed 
Solvent. 

dmmOt 

Solvent. 

d^oi 
Sat.  Sol. 

Gms. 

Hg(CN), 

per  100  oc 

SaLSoL 

0.7878 

1.0760 

34.3 

0 

0.7867 

0.8552 

8.91 

0.7894 

1.0327 

29.52 

8.1 

0.7886 

0.8549 

7.90 

0.7907 

0.9891 

24.48 

17-85 

0.7902 

0.8527 

730 

0.79S4 

0.8800 

10.48 

56.6 

0.7926 

0.8386 

5.21 

0.7992 

0.8376 

5.04 

88.6 

0.7973 

O.83II 

387 

0.799s 

0.8335 

4- 23 

91.2 

0.7979 

0.8306 

3.84 

0.7999 

0.8322 

3.98 

95.2 

0.7986 

0.8293 

364 

0.8004 

0.8283 

3-44 

100 

0.8004 

0.8283 

3-44 

OS.  propyl  alcohol  dissolve  t.79  gms.  Hg(CN)8  at  13^®.     (Timofeiew,  1894.) 
OS.  acetonitrile  (b.  pt.  81.6"*;  dissolve  9.58  gms.  Hg(CN)s  at  18"*. 


41*       49        58- 5    65 


77 


83- 5    84        88.5 


(Naumann  and  Schier,  1914.) 

Hi.  benzonitrile  (b.  pt.  190-1°)  dissolve  1.093  8:nis.  Hg(CN)s  at  i8^ 

_^(Nauinann,  .X914O 

lOLUBiLrrY  OF  Mercuric  Cyanide  in  Aniline.    (Stanmka,  19x0.) 

idification 

Hg(CN)s  in  sat. 

^  3.7      5-7      7-7      9        14.2    18.2    19.7    23.4 

lid  phases  are  the  unstable  Hg(CN)s.4C«H»NHs  and  the  stable  Hg(CN)s. 
is  (m.  pt.  about  90^). 

tr  sat.  solution  in  ethyl  ether  contains  2.53  gms.  Hg(CN)s  at  25^ 

(Abegg  and  SheniU,  1903.) 

is.  glycerol  dissolve  27  gms.  Hg(CN)f  at  15.5**. 

UTiBS  OP  Mercuric  Cyanide  Double  Salts  in  Water  and 

IN  Alcohol. 

Cms,  per  100  Grams. 
Water. 


Alcohol. 


k2KCN  cold 
J.2T1CN  X** 

^2T1CN  10^ 
),.CaBr,.5H,0  cold 
),.CaBr,.5H,0  boiling 

,Ka.H,0  18° 

,KBr.2H,0  18° 

^KBr.sHjO  boUing 

,BaI,.4H,0  cold 

,BaI^4HaO  boiling 

.KI  cold 

.NaL2H,0  18^ 

3rI,.6HiQ  'ig» 


22.7 

12. 6 

9-7 
100.  o 

400.0 
14.81 

7.49 

100.0+ 

6.42 
250.0 
6.2 

32.2 


50.0 

100. 0 


(FromuDer  —  Ber.  11,9s*  '98.) 

M  M 

(Custer.) 

M 

(Brett.) 


4.42  ((lister.) 

62.5    (90%  Ale.) 

1.04  (34**  B  Ale.)  (Cafflot.) 

15.4     (90%  Ale.)         (CJwlerO 

250    (90%  Ale) 


14.3 

BILITY  OF  MeCURIC  CYANIDB  IN  ORGANIC  SOLVENTS  AT   l8''-20^ 

(Sulc,  1900  ^ 

Fociinds. 


Q.q^(3Qyyer 
100  Gms.  Sonvnta 


Bromofonii 

Carbon  Tetra  Chloride 
Ethyl  Bromide 
Ethykne  Di  Bromide 


CHBr, 

CCI4 

QHjBr 


0.005 
o.ooi 

0.013 
o.ooi 


CABr, 

or  the  ternary  systems  mercuric  cyanide,  phenol,  water  are  given  by 
1907. 
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Solubility  of  Mercuric  Cyanide  in  Pyridine.   (Stanmka.  rQj 


ACS) 

V.  perxooM< 


9 
II 

12.2 
13 

13. S 

US 

16.5 

20.S 


Mob.  Mols. 

vxooMols.  Sdid  Phase.       f*.  perxooMols.  Solid  Phase. 

Hg(CN)».6C|HiN  93.5     17.3   Hc(CN)t.sCAN 

28.5 
•  32 

38 
••  42 

"  46 

S3 
54. 5 


Mob. 
f*.  per  100  lids. 


n 


71 

8.7 
10.4 

II. 3 
12.9 

13  8 
15  8 
15. 9 


M 


18.4 

19-3 
30. 6 

22.3 

23  7, 

25  3[«H«(CNV3QH»N    125 

26  **  141 


56.5 
68 

70 

86 
III 
122.5 


100  gms.  pyridine  dissolve  64.8  gms.  Hg(CN)s  at  i8^ 
Solubiuty  of  Mercuric  Cyanide  in  Quinolinb. 


26.6  »Eg(CNh4C 

27.5  BgiCShCd 

27.7  ;* 

29  '' 

338  :: 

344  z 

38.3  •^ 


:^ 


Mob.  Hg(CN)|  ^ 

f*.            i>er  100  Mob.  Sdid  Phase.              f*. 

Hg(CN)i+Cai|N.  « 

45                      4-2  Hg(CN)^3C,H,N         137 

54                      6  "  tr.  pt.  6o*         161 

89^60             8.3  180 

99(61)              9.2  192 


Solid 


(Staranks,  z9tc 

Mob.  Hk(CN), 

per  100  Mob. 

Hg(CN),+CH,N. 

13.2  Hf(CN)>jCJH^ 

17.4 

92.$  " 

27.1  • 


MBBCUBT  rUUHINATE  C,HgNsO>. 
One  liter  of  solution  in  water  contains  0.70  gm.  CsHgNsQi  at  I3^  and  1 


gms.  at  49 

MBBOUBIC  lODIDB  Hgl». 

Solubility  in  Water. 


CHoOcnaHc  x! 


x8 

17  S 

32 
25 


Gms.  Hglt  per  Later.  

o .  0004  (conductivity  method)  (Kohlntosch,  1904-  os^ 

0.040  (Bourgoin,  Z884O 

0.054  (Rohland,  zSgS.) 

0.0591  (Morse,  z9oa.) 


Solubility  of  Mbrcurous  Iodide  in  Water  at  25^    (Sherrin.  1903.) 

One  liter  sat.  solution  contains  2  X  io~^  gms.  Hgslt»  determined  by  indi 
method. 

Data  for  the  solubility  of  mercurous  iodide  in  aq.  KI  solutions  at  25®  are 
given  by  Sherrill. 

Solubility  of  Mercuric  Iodide  in  Aqueous  Solutions  at  25*. 

(Hers  and  Paul,  1913.) 


In  Aq.  Ball. 

Mob.  per  Liter. 

In  Aq.  Cals. 
Mob.  per  Liter. 

'Cal,.          Hgl,.  ' 
0.053       0.050 
0.252       0.261 
0.468       0.440 
1.799       1706 

Mercuric  Iodide  in 
Iodide  at  25**.    (Shcrriii 

Gms.  per  Liter. 

'  KI.             Hgl,.  ' 
8.3            II. 4 
16.6            22.7 
33-2           45  4 
83             II3-6 

In  Aq.  Nal. 

Mob.  per  Liter. 

NaL           Hgl,.' 
0.794       0.412 

1.385       0.623 
2.225       0.945 

Aqueous  Solutions 

« 1903;  Hen  and  Paul,  19x3 
Mob.  per  Liter. 

KI.          Hgl,, 

1  0.50 
1.5         0.7s 

2  I 
2.5           1.25 

In  Aq.  Srii. 

Mob.  per  Liter. 

Bal,.           Hgl,. 
0.099        0.059 
0.748        0.742 
0.978        0.897 
1.508        1.462 

Solubility  of 

Mob.  per  Liter. 

Sri,.           Hrl« 
0.254          0.2* 

0.355          03^ 
0.539          0.5^ 

0.608        0.^ 
OF  PoTASSiail 

Cms.  per  Liter. 

KI.             Hgl,. 
0.05          0.025 
O.IO         0.05 
0.20          O.IO 
0.50          0.25 

'  KL         HA. 
166        227.2 

249        340* 
332       4S4S 
415       578 

Data  for  the  distribution  of  mercuric  iodide  between  aq.  KI  aolutioQS  ai 
benzene  at  25^  are  given  by  Sherrill,  1903. 
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^^Ubuum  in  thb  Ternary  System  Mercuric  Iodide,  Potassium 
Iodide.  Water  at  20**  and  30°.    (Dunniagham  19x4.) 


Results  at  20 

0 

• 

Results  at  ao"" 

• 

9T 

100  Gms.  Sat.  SoL 

Solid  Phase. 
KI 

Gms.  per  loo  Gins.  Sat.  Sol. 

Solid  PhiK. 
KI 

^ 

Hgl«. 

KI. 
60.6 

Hgl^ 

•   •   • 

1 

32  4 

«« 

40 

53 

"+KHgI. 

48 

«« 

39-6 

52-7 

KHrt 

^ 

53  6 

"  +K^(I| 

40 

52  2 

«( 

I 

52.6 

KHgl. 

40.2 

SI-2 

M 

52.2 

It 

39-3 

503 

M 

• 

> 

SI  2 

KHglfH^ 

33-7 

49-8 

M 

r 

50  3 

"  +HfI, 

33 

52 

U 

> 

49  4 

Hgli 

31 -4 

51-7 

KHgI|.H^ 

■ 
r 

40.2 

M 

29.1 

52.2 

tt 

} 

22.5 

M 

ILIBRIUM  IN  THB  TERNARY  SYSTEM   MERCURIC   lODIDE,   POTASSIUM 

Iodide,  Ethyl  Ether  at  20**.    (Dunningham,  X914) 

iquid  layers  with  compositions  as  follows,  are  formed: 
B.  par  zoo  Cms.  Upper  Layer.        Gms.  per  loo  Gms.  Lower  Layer. 


Hgl,. 
2.8 


KL 

I.I 

1. 1  2.4 

0.8  2.5 

None 


KL  Hgl,. 

None 
17-6  53-2 

16.5  56.1 

17  58.2 


Solid  Phaae. 

KI+KHg]^ 

KHgl. 

Hg], 

KHgI«+HgIt 


are  also  given  for  the  four  component  system,  Hgli  -f-  KI  ■+-  (CtHi)sO  ■\ 
K)^.    The  results  are  of  special  mterest  since  3  liquid  layers  are  formed. 

ubility  op  Mercuric  Iodide  in  Aqueous  Ethyl  Alcohol: 


At  18^. 

(Bourgoin.) 


SoncDt. 

Alcohol 

+80%  90®  Ale. 
+ 10%  90®  Ale. 


Gms.  Hgit 
per  liter. 

11.86 

2.857 
0.086 


At  25^ 

(Herz  and  Knoch  —  Z.  anorg.  Ch.  45.  3661  '05.) 

/ * 

Wt.%  Alcohol  Hgia per  100 cc.  Solution.     Sp.  Gr.  of 


in  Solvent. 

100 
95.82 
92.44 
86.74 

78 -75 
67.63 


Millimds. 

3.86 

2.56 

I  .92 

1.38 

o  935 
0.45 


Grams. 

1-754 
1. 162 

0.873 

0.623 

0.425 

o .  204 


Solutions  as  V/ 

0.8033 
08095 
08154 
08300 
08465 
0.8721 


OLrnr  of  Mercuric  Iodide  in  Aqueous  Methyl  Alcohol  and  in 
Aqueous  Ethyl  Acetate  at  25°.    (Herz  and  Anders.  1907.) 


In  Aq.  Methyl  Alcohol. 


dm^ci 


Solvent. 
0.9186 
0.8800 
0.8489 
0.7879 


<(|iOf 

Sat.  Sol. 


Gms.  HgIt 

per  100  cc. 

Sat.  Sol. 


0.9187  0.044 

0.8834  0.158 

0.8519  0.445 

0.8155  2.590 

ns.  sat.  solution  in  95%  alcohol  (dn 
16  gms.  at  25**  and  2.15  gms.  at  50®. 


Wt.  %  CHr 
COOQH, 

in  Solvent. 

4.36 
96.74 
100 


In  Aq.  Ethyl  Acetate. 

Gms.  HgIt 


Sat.  Sol. 

0-9973 
0.9063 

0.9011 


per  100  cc. 
Sat.  Sol 

0.013 

1.87 

1.09 


0.8126)  contain  0.72  gm.  HgIt 

(Reindert.  1900.) 
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Solubility  of  Mercuric  Iodide  in  Alcohols. 


Alcohol. 

Methyl 


u 


« 


« 


Ethyl 


(( 

c< 

<( 
<( 


Propyl 
Amyl 


<( 


(( 


(( 


Isopropyl 
Isobutyl 


Formula. 

CHjOH 


11 


(C 


(( 


CJHiOH 


« 


CiHiOH 


CjHiiOH 

« 


(CH,),CH.OH 
(CH,),CHCH,OH 


r. 

15-20 

19 

19.  S 

23 

66  (b.pL) 

15-20 

18 

19 

19.  S 

25 

78  Cb.pO 
15-20 

19 

13 

71 
100 

133 -5 

81  (b.  pt) 
22.5 
105-107  (b.pt.) 


Sp.  Gr.  of 
Solution. 


799 


810 


803 
816 


Gma.I^J^pa' 
xooGns. 
AkohoL 

3.24  (Rqi^lMMj 
3.7  (Tfcnac^iftwj 
3.16  (de  »«^VBj 
3.98  (Beri-wiMBHj 
6.512  (Solc.> 
1.42  Qtohhnd) 
1.48  (Bo«npa«»J 
1.86  (Tunofici^^ 

2.09  ^<**^''^^.^ 

2.19  (H«i«»^^**^ 

4.325  (Sow 

0.826  (RoUuuf-^ 

1.25  CTtaMfci^^ 
0.66  (iMKya*^ 
3.66 

530 

9.57 

2.266  (SulO 

0.51  Cnmdde*^ 

2.433  CSuk.) 


Solubility  of  Mercuric  Iodide  in  Mixtures  of  Alcohols  at  25V 

(Hen  and  Kuhn,  1908.) 

In  CHjOH +C,HiOH.  In  CHtOH  +CH,0H. 


Percent 

CHJOHin 

Solvent. 

O 

4.37 
ZO.4O 
41.02 
80.69 

84.77 
91.25 

100 


dju  ol 
Sat.  Sol. 
0.8038 
0.8039 
0.8046 
0.8077 
O.813I 
0.8140 
0.8146 
0.8156 


Cms. Hgl«  Percent 
per  100  cc.  C1H7OH  in 
Sat.  Sol.     Solvent. 


d[y  of 

Sat.  Sol. 

0.8156 


1.80  O 

1.93  II. II 

2.08  23.80  0.8155 

2.32  65.20 

2.89  91.80  O.81OI 

2.96  93-75  0.81 10 

2.98  96.60  0.8108 

3.16  100  0.8116 


Gms.Hg^ 

per  100  oc. 

Sat.  SoL 

3.16 

•    •    • 

3.04 

•    •    • 

1.69 
1.67 

1.53 
1.42 


In  CJItOH+CiW)!* 

Percent         rf,,q|     Qm.^ 

qiH,OHin    ^  V "     iwiog 

Solvent.      Sat.Soi.    1^.5 

o  0.8038      1.9 

8.1      0.8036      1.7: 

17.85  0.8043  ^-^ 
56.6  0.8057  I.J 
00.0  ...  • . 

91.2      0.8099      <•! 

95.2      0.8108      i,i 

100  0.8116      I.. 


Solubility  of  Mercuric  Iodide  in  Acetone  in  Ethyl  Acbtai 

AND  in  Benzene. 

(Sulc ;  Knig  and  McElroy  —  J.  Anal.  Ch.  6^  186,  '9a;  Laszcynaki 


In  Acetone. 

Cms.  Hgl) 

per  100  Gms. 

(CHa),CO. 


I 
18 

25 
40 

58 


2.83 

3  36 

2.09  (K.andMcE.) 

4.73 
6.07 


j|6  (b.pt.)  3  .  249  (Suk.) 


In  Ethyl  Acetate. 


Gms.  Hgis 

per  100  Gms. 

CUsCOOCiHi. 

1.49 

1.56 

1.64 

2  S3 

319 
431 


—20 

+  I7-S 
21 

40 

S5 
76 

74-78  (b.pt.)  4 .  20  (Sol&l 


-Ber.a?.  asSs.  *940 

In  Benzene. 


Cms.  H^t 
oCo 


per  100  Oim. 


15  0.22 

60  0.88 

65  0.9s 

84  Z.24 

80 (b40  0.825(5 
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acetone 


diaoolve  3.04  gms.  Hgli  at  23^       (Bwkmann  and  Stock.  1895^ 

««  Q  2e      **  **  "  "  «« 


chloroform 

<i 

0.07 

II 

II 

acetone 

II 

2 

II 

• 

II 

<« 

«« 

309 

II 

II 

ethyl  acetate 

II 

1.47 

II 

II 

M 
M 


(red)  at  25*. 
(yellow)  at  25*. 
at  i8'. 


(Rdnden,  1900.) 
it 

(Naunuum,  191a) 


r  sat.  solution  in  benzene  contains  2.24  gms.  Hgli  at  25**. 

(Abegg  and  ShemD,  1903.) 
SOLUBILITT  OF  MbUCURIC  IODIDE  IN  AnILINB. 


(Pearoe  and  Fiy,  29x4.) 


Gma-Hgls 

per  100  GinSa 

Aniline. 


Solid  Phase. 


23 
28 

47 

ss 
62 

75 
96 


3S 
69 

8S 

SS 

47 

OS 
80 

49 


QH*NHi+HgI«.2CANHi 
Hglf-aCANHi 


M 


M 


+HgI,(red) 


r. 

48.8 
63.6 
70.82 
76.2 

9S-9 
io8t 

"S-7 
137.2 
181. 1 
199. 1 


Gras-Hglt 

per  xooGms. 

Aniline. 


Solid  Phase. 


128. 1     Hglt(ied) 

163.8 

184. 1 

201.6 

246.7 


M 


M 


M 


U 


<( 


281.8 
285.2 
297.9 
863.2 


+HgI,  (yellow) 
Hgis  (yellow) 


«< 


Eutec. 


tTr.pt. 


al  data  on  this  system  are  also  g[iven  by  Staronka,  ipio. 
the  solubility  of  mercuric  iodide  in  nitrobenzene  and  m  p  nitrotoluene, 
I  by  the  synthetic  (sealed  tube  method),  are  ffiven  by  Smits  and  Bak- 
;).  The  transition  point  of  HgIs,  red  to  yellow,  was  found  to  be  at 
ler  cent  HgIs  and  127.5°  in  nitrobenzene  and  1.81  mol.  per  cent  Hgli 
n  p  nitrotoluene.  The  interesting  part  of  the  investi^tion  is  tlie 
tic  prolongation  of  the  melting  line  above  the  transition  pomt.  Similar 
t  solubility  of  mercuric  iodide  in  nitrobenzene,  m  nitrotoluene,  p  nitro- 
d  in  nitronaphthalene,  determined  by  the  freezing-point  method, 
ckmann  apparatus,  are  given  by  MascarelH  (1906a).  Observations 
earance  and  color  changes  of  the  HgIs  are  given. 


OLUBILITY  OF   MERCURIC   lODIDE  IN   CaRBON   DISULFIDE. 
(Linebaiger,  1894;  Arctowaki,  1894, 1895-96.) 


Gms.n^It 

per  100  Gnu. 

Solntioa. 

0.017 
0.023 
0.024 
0.107 


r. 

-  S 
o 

+  5 

10 


Gms.  Hgit 

per  100  Gms. 

Sdution. 

O.I4I 

0.173 
0.207 

0.239 


Gms.  flkis 
t*.  per  100  GnUk 

Solution. 

IS         0.271 

20  0.320 
25  0.382 
30      0.44s 


t.  solution  of  mercuric  iodide  in  CS|  contains  3.127  gms.  at  15*. ' 

(Dawson,  10096). 

sat.  solution  of  mercuric  iodide  in  CCU  contains  0.170  gm.  at  18  . 

(Dawson,  1909b  ) 

!  also  given  by  Dawson  for  the  distribution  of  HgIs  between  aqueous 
f  KI  a^  CS|  at  15®  and  aqueous  solutions  of  KI  and  CCI4  at  18°. 
Ahydrous  hydraziiie  dissolve  69  gms.  Hgli  with  precipitation  of  Hg 
npb  CWekh  and  Brodecion.  1915O 


HBBCUBT  lODIDI 
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Solubility  of  Mercuric  Iodide  in  Several  Organic  SoLVBim 

(Sole— Z.  MXMotg.  Ch.  as,  401,  '00.) 


Solvent. 

Chloroform 
Chloroform 
Bromoform 
Tetra  Chlor  Methane 
Tetra  Chlor  Methane 
Ethyl  Bromide 
Ethyl  Bromide 
Ethylene  Di  Bromide 
Ethyl  Iodide 
Ethylene  Di  Chloride 
Iso  Butyl  Chloride 
Methyl  Formate 
Ethyl  Formate 
Methyl  Acetate 
Acetal 

Epi  Chlor  Hydrine 
Hexane 


Formobu 

CHCI, 

CHCl, 

CHBr, 

CCl, 

CCl, 

C^,Br 

CyisBr 

C^Br, 

(CI^),.CHCH^C1 

HCOOCH, 

HCOOCft 

CI^COOCH, 

CH,CH(OC,H,), 

CH,.O.CH.Cl4Cl 


18-20 
61  (b.  pt) 
18-20 
18-20 

75  (b.  pt) 

18-20 

38°  (b.  pL) 

18-20 

18-20 

85.5"  (b.  pt) 

69 

36-38 
52-SS 

56-59 

105 

"7 
67 


tt 


tt 

a 
tt 


tt 


Gmt*  SoifHfi 
0.040 

o.i6j 

0.4S6 

0.006 

0.094 

0.643 

0.773 
0.748 
3.041 
1.200 

0.32S 
1.166 

2.150 


0.0/ 


Solubility   of  Mercuric   Iodide   in 

Iodide. 
In  Ether. 

(Sulc;  Laszcjmaki.) 

4.9  Cms.  Hgis  per  100 

*  •  Gma.  (CA^. 

o  0.62 

36  0.97 

35  (b.  pt.)  0.47  (Sulc) 


Ether  and  in  Methyl:^^ 
In  Methylene  Iodide. 

(Retgen — Z.  anocg.  Ch.  3, 253,  '93O 


IS 
100 

180 


Gms.  Hglsper  no 
Cms.  CHsIi. 

16.6 
58.0 


Solubility  of  Mercuric  Iodide  in  Fatty  Bodies. 

(Mehu  —  J.  pharm.  chim.  [5]  ia»  249,  '85O 


Solvent. 

Bitter  Almond  Oil  25 

Bitter  Almond  Oil  100 

Castor  Oil  25 

Castor  Oil  100 

Nut  Oil  100 


^  e      Gms.  HgIs  per 
'  *  100  Gms.  Solvent. 


o-S 

1-3 
4.0 

30 .0 
1-3 


Solvent. 

Vaseline 
Vaseline 
Poppy  Oil 
Olive  Oil 


25 
100 

as 

2S 


Carbolic  Acid    100 


Cms.  Hgt*  per 
xooGms-S«rii 

0.025 

I.Q 

04 

3.0 


xoo  grams  oil  of  bitter  almonds  dissolve  5.0  grains  HgIt.KI  ^^^ 


SoLUBiLrrY  OP  Mercuric  Iodide  in  Oils. 


oa. 

Castor 
Walnut 
Linseed 
Cod  Liver 


on 


(( 


« 


(Anon,  1903. 1904.) 


Cms.  HgIs 

per  100  cc 

OiL 

1.90 
1.29 
1.23 

O.S4S 


Ofl. 


Peanut  Oil 
Olive      " 
Almond  " 
Vaseline 


oa. 


pe 


.5« 
.45 

i 
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SOLUBILITT  OF  MERCURIC  lODIDE  IN   PYRIDINE. 

latiofis  from  ^^ SO**  to  98.5^  made  by  saturating  the  solvent  at  con- 
ratures  are  ^ven  by  Mathews  and  Hitter  (1917).  Measurements  of 
if  aoiidification  of  various  mixtures  of  the  two  components,  covering 
om  loP  to  I35^  are  given  by  Staronka  (1910). 


O^Hglf 

Gms.HieIs 

per  100  Gms.  Solid  Phaae. 

r. 

per  100  Gms.     Solid  Phase. 

Sftt.Sol. 

Sat.  Sol. 

1 .  93     HgI,.aC»H»N 

90.08 

61.43    HgI,.aC»H»N 

4.27 

II 

100 

65.72        " 

10.28 

If 

los 

68.89       " 

14-85 

<( 

107  m.  pt. 

72.09       •• 

18.42 

M 

los 

75.67       " 

24.40 

M 

100 

79-73      " 

27.90 

a4 

90 

84.16      " 

37  64 

M 

87  Eutec. 

85.17       « +HgI,.CAN 

43  IS 

M 

100 

86                 HgIt.C»H«N 

48.29 

M 

120 

87.16 

S7-60 

M 

13s 

88.78 

Solubility 

OF  Mercuric  Iodide  in 

(SUionka,  19x0.) 

Quinoline. 

Mob.I^I| 

per  100  Mob. 

fi5li+C,HTN. 

Solid  Phaae. 

V. 

r  Mols.  Hgl. 

per  100  Mob.  ~  Solid  Phase. 
HgI,+C,H,N. 

4.7 

^HgI,.aC.H,N 

160 

37 . 7          HgI,.CH,N 

9.1 

M 

i6s 

41.6 

13    2 

M 

i6s 

43 

231 

•  1 

170 

48.8 

26.7 

HgI,.(VH7N 

169.  s 

49.5 

314 

M 

166.5 

54.4 

oint  data  for  mixtures  of  Hgis  +  I  are  given  by  Olivari,  1908. 

[C  lODIDB  Diamine   (NH,),HgI,. 

the  solubility  of  diamine  mercuric  iodide  in  aqueous  ammonia  solu- 
*  are  given  by  Francois  (1900).  The  solid  is  not  stable  in  solutions 
less  tlum  48  gms.  NHs  per  liter. 

r  NITRATB  (ic)  Hg(NO,)«,  (ous)  Hg,(NO,),. 

anhydrous  lanolin  (m.  pt.  about  46^)  dissolve  1.15  gm.  Hg(NOs)s 

(Rlose,  1907.) 
nhydrous  hydrazine  dissolve  about  2  gms.  Hgs(N0s)2  with  precipita- 
at  room  temp.  (Welsh  and  Broderson,  1915.) 

r  OZIDK  HgO. 

Solubility  in  Water. 

(Schick,  1903) 

t*.  Gms.  per  looo  cc.  Solutioa. 

> A . 


25  0.0518  yellow  HgO  0.0513  red  HgO 

00  0.410   yellow  HgO  0.379  red  HgO 

ic  mixtures  were  constantly  agitated  for  4  days  or  longer.     At  100® 
18  were  boiled  and  stirred  for  5  hours.     A  longer  period  would  prob- 
aused  better  agreement  between  the  red  and  yellow  HgO. 
HiO  dissolves  0.05  gm.  HgO  (red,  large  grains)  at  25**.      (Huktt,  190X.) 
IfaO  diasdves  0.15  gm.  HgO  (red,  finest  grains)  at  25^ 
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Solubility  op  Mercuric 

Oxide  in  Aqueous  Htdr(»luoric  Acm  at 

Gaeger*  190x0 

Normality 
ofHF. 

Giiis.Hgper 
9.6  oc.  Sat.  SoL 

Gm.  Atom  He 
per  Liter. 

0.12 

0.0242 

0.01258 

0.24 

0.047s 

0.0247 

O.S7 

O.I2IO 

0.0629 

I. II 

0.2247 

O.I168 

2.17 

0.4976 

0.2586 

MEBCUBY  DiPHENTL  Hg(CJl»),. 

Fusion-point  data  for  mixtures  of  Hg(C«Hi)s  +  Sn(CaH«)4  are  given  by 
(1912). 

HSBCUBY  SKLENITE  HgSeQ^ 

Solubility  in  Aqueous  Sodium  Selentte  Solutions  at  25*. 

(Rmrnhfim  and  Pritxe,  X909-) 


Norm^ty  Cms.  HgSeC^ 

per  xoo  Cms. 


Momuuity 
ofNa«SeOi 
Solution.  Sat.  Soli. 


Nonnality 

Gnis.H<SeOb 

Na^eObof 
Solution. 

per  xooGns. 
Srt.SoL 

OS 

0.70 

I 

I  39 

2 

2-73 

0.0625  0.18 

0.125  0.32 

0.25  0.53 

MERCURY  SULFATE  (ic)  HgSO«. 
Equilibrium  in  the  System,  Mercury  Oxide,  Sulfur  Trioxide,  Watk 

(Hoitaema,  1895.) 

Results  expressed  in  molecules  per  sum  of  100  molecules  of  the  three  co 
ponents  of  the  system.    The  mixtures  were  rotated  for  3  hours  or  longer. 


Results  at  25"". 

Results  at  50"*. 

Liquid  Phas< 

Solid  Phase 

Liquid  Phase 

• 

SofidPhue 

H,0. 

SO,. 

Hgo: 

'HjO. 

SOi. 

HgO. 

98.5 

1.24 

0.33 

3Hg0.S0b 

98.9 

0.96 

0.17 

3H8O.SC 

96.6 

2.49 

0.92 

«« 

96 

3.05 

0.93 

M 

94.4 

3-93 

1.65 

II 

93-2 

4.92 

1.90 

U 

93-9 

4.24 

1.85J 

sHgO.SO;  and 

92.8 

5- 10 

2.09 

M 

94.4 

4.52 

2.12) 

3Hg0.2SO|.2H^ 

92.8 

5. 16 

2.06 

M 

93-4 

465 

1.94 

3Hg0.3SO|.3H^ 

92.5 

534 

2.12 

M 

92.9* 

4.81 

2.29 

sHgO.SOa 

^^  ^%        ^% 

2.20  1 

3HsO.SObaiif 

92.9 

S" 

1.98 

3Hg0.2S0|.2H^ 

92.2 

SS7 

3Hg0.aS0b. 

92.3* 

5.20 

2.54 

sHgO.SQi 

92.  z 

S-7S 

2. II 

iHgQ.2SO^i 

92.3 

S.58 

2.09 

3HgO.2SOa.2H1O 

92 

5.80 

2.16 

u 

92.1 
91.9 

5.81 
S-97 

2.08 
2.90 

3HgO.SOi 

91.2* 

6.27 

2.56 

3HsO.SObaBi 
HgO.S0b 

91.9 
91 -3 

6.15 
6.54 

2.05 
2.13 

3HgO.2SOa.2H1O 

u 

915 

6.34 

2.I9J 

3HgO.2SOb.2l 
and  HgO..S 

91.2 

6.77 

2.02 

HgO.SOa.HiO 

91 -3* 

6.37 

2.30 

HgO.SOi 

91 -3 

6.90 

1.80 

M 

91.6 

6.69 

I-7S 

91 -3 

7.67 

1. 01 

« 

91. 1 

8.32 

0.57 

91-3 

7.84 

0.89 

HgO.S0aH|0  and 

90.5 

9. II 

0.4 

91 

8.36 

0.69 

i     HgO.SOa 

89.6 

10.2 

0.23 

90. s 

8.9s 

0.53 

u 

86.7 

132 

0.06 

89.2 

10.6 

0.22 

HgO.SOb 

316 

68.4 

0.03 

75.8 

24.2 

trace 

«< 

39-2 

60.7 

txace 

M 

*  Indicates  unstable  equilihrium 
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MEBCURT  SULTATB 


■BCintOnS  StJLrATB  Hg^S04. 

SouTBiLxnr  in  Water,  in  Sulfuric  Acid  and  in  Potassium  Sulfate  at  25^ 

(Diucker,  1901;  Wrifht  and  ThomiOQ,  1884^5;  WUsmore,  1900.) 

Hg«S04  per  Liter. 


Water 

Aq. %S04  (  1 .96  gms.  per  liter) 
Aq. HsSOi  (  4 .90  gms.  per  liter) 
Aq.  fi^SOi  (  9.80  gms.  per  liter) 
Aq.  KsSOi  (34 .  87  gms.  per  liter) 


Gm.  Mol. 
II. 71    10 

8.31 
8.78 

8.04 

9  OS 


Gms. 
0 .  58    (0.47  W.  tad  T.,  a39  W^ 

0.41 

0.44 

0.40 

0.4S 


SoLvmjn  OF  Mercurous  Sulfate  in  Water  at  Different  Temperatijres. 

(Bane,  191 1.) 


r. 

16.5 

33 

SO 

75 
100 


Gms.  per  100  Gms.  Sat.  Sol. 


Hg,S04. 
0.05s 
0.060 
0.065 
0.074 
0.092 


HsSOi. 
0.008 
0.018 
0.037 
0.063 
0.071 


SoUd  Phase. 
H&SO* 


(I 


« 


i< 


If 


The  mixtures  were  kept  at  constant  temp,  but  not  constantly  agptated.  By 
— ccMMve  treatment  of ^  a  eiven  amount  of  HgsS04  with  HtO,  it  is  gradually 
converted  to  an  almost  insoluble  basic  salt,  HgtO.HgiS04.H^. 

SOLUBIUTT  OF  MERCUROUS  SULFATE  IN  AQUEOUS  POTASSIUM  SULFATE 

Solutions.     (Barre,  191 1.) 
Retults  at  15*.  "        Results  at  33**.  '  Results  at  jsV 

G— >per  100  Gma.  Sat.  Sol.  Gms.  per  too  Gms.  Sat.  Sol.   ,  '      Gms.  per  100  Gms.  Sat.  SoL 

V(K    HbSCV  HtSO«(free).  KaS0«.  HbS04.  HtSO«(free).    K«S04.        HgiSQ,.  H«S04(free) 

^90    0.0475  0.0080  3.94  0.0677     0.0250        3.10     0.1344     0.1684 

570    0.0703  0.0093  5.68  0.1015     0.0350 

S.32    0.0913  0.0098  8.30  0.1364     0.0441 

S.77    0.0994          ...  10.70  0.1724     0.0438 

9-4i  0.1080    o.oiio      11.90    0.1902    0.0420 


5.75  0.2120  0.2135 

8.50  0.2951  0.2514 

13.20  0.4610  0.2503 

17.30  0.6440  0.2225 


'  '^ 


SBCUBY  SULFWK  HgS. 
One  liter  HiO  dissolves  0.054  X  lo-*  mols.  HgS  =  0.0000125  gm.  at  18**. 

(Weigel,  1906, 1907.    See  also  Bruner  and  Zawadzki.) 

HoEunetfayl  MKLLITIC  ACID  Ester  C«(COOCH,)«. 

Dsta  for  the  ternary  system  hexamethyl  mellitic  acid  ester,  phenol  and  water 
given  by  Timmermans  (1907). 

OL  CiJiiiOH. 
One  cc  of  95%  alcohol  dissolves  about  5  gms.  menthol  at  room  temp. 

(Greenish  and  dmith,  1903.) 

Fsbezing-foint  Data  (Solubility,  see  footnote,  p.  i)  are  Given  for  the 

Following  Mixtures. 


Menthol  +  Ethylene  bromide 
4-  Menthane 
4-  Methyl  urethaa 
+  Naphthalene 
+  P  Toluidine 


<« 
II 
II 
II 


(Dahms,  1895.) 
(Vanstonc,  1909.) 
(Schetier,  1910.) 


t< 


(Pawlewski.  1893.) 
SOUIHFICATION  POINTS  OF  MIXTURES  OF  MENTHOL  AND  SaLOL.  (BeUncd.  I9t9. 1913.) 

t*  of  Solidification  42    30.5    28    28.5    32.5    41.9 

Qm.  Salol  per  100  Gm.  Mixture       100    80       60    40       20         o 
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MBTHANI  CH«. 

SoLUBiLiry 

IN  Water. 

(Winki«i 

r,  1 901. J 

1 

f.           ff.               (f- 

«. 

f. 

fi. 

r. 

o     0.05563    0.05530 

0.00396 

40 

0.02369 

0.02x98 

5     0.04805    0.04764 

0.00341 

SO 

0.02134 

0.01876 

10     0.04177    0.04127 

0.00296 

60 

0.01954 

0.01571 

15     0.03690    0.03628 

0.00260 

70 

0.01825 

0.01265 

20     0.03308    0.03233 

0.00232 

80 

0.01770 

0.00944 

25     0.03006    0.02913 

0.00209 

90 

0.0173s 

OOOS3S 

30     0.02762    0.02648 

O.OOI9I 

100 

0.01700 

0 

For  the  values  of  B,  B'  and 

a  see  Ethan 

le,  pas 

ce28s. 

9- 

0.00I5P 

o.ooij6 

0.00115 

o.ooogj 

0.00070 

O.OOQ^ 
0 


Solubility  of  Methane  in  Methyl  Alcohol  and  in  Acetone. 

(Levi.  1901,  1902.) 

In  methyl  alcohol  /  (Ostwald  expression,  see  page  227)  »  0.5644  —  0.0046/* 
0.00004  ^. 

In  acetone  /  (Ostwald  expression)  =  0.5906  —  0.00613  ^  ~  0.000046^. 
From  which  are  calculated  the  following  values: 


f. 

o 
10 

20 

30 


In  Methyl  Alcohol. 
/.  V.  I. 

0.5644  40       0.3164 

0.5144  50       0.2344 

o . 4564  60      o . 1444 

0.3904  70      0.0464 


In  Acetone. 

f .            /.                 f.  I 

o      0.5906           40  0.2718 

10      0.5247           50  0.1691 

20      0.4496           60  0.0572 
30      0.3653 


Solubility  of  Methane  in  Several  Alcohols  and  Other  Solvents. 

(McDaniel,  1911.) 


Solvent. 

Alcohol: 
Methyl  (99%) 


<( 


(( 


n 


Ethyl  (99.8%) 


(( 


<< 


Isopropyl 


<< 


<( 


<( 


Amyl 

Benzene 

(( 

a 

Toluene 

<< 


Abs.  Coef. 
A. 

0.4436 
0.4278 

0.3938 
0.2695 

0.4628 

04503 
0.4323 


f. 

22.1 

30.2 

40 

49.8 

22.2 

30.1 
40 

21.5 

29.9      0.4532 


Bunsen 
Coef.  fi. 


Solvent. 


n 


n 


0.4102  Toluene 
0.3883 

0.3436 

0.2278  m  Xylene 

0.4282 

0.4051 

0.3771 


<< 


t< 


u 


0.4620    0.4275  Hexane 


40 
60.3 

22 

30.1 

22.1 

35 
40 

49 
25 
30 


I 
9 


0.4400 
0.4244 

0.4532 
0.4444 

0.4954 
0.4484 

0.4198 

0.364s 
0.4852 

0.4778 


0.4081 

0.3837 

0.3478 

0.4196  Heptane 

0.4002 

0.4600 

0.3976  Pinene* 

0.3661 

0.3081 

0.4450 
0.4300 

b.  pt.  1SS-160' 


(( 


<< 


(< 


(( 


« 
u 
ti 


f. 

40. 

SO. 

60 

21. 

30. 

50 

60 

22. 

40. 

49. 
60 

22. 

30. 

40 

20 

30. 

39. 

45 

55- 


I 
2 

I 
5 


Abs.  Coef. 
A. 

0.467s 

0-4S45 
o . 4502 

0.5146 
0.5028 

0.4972 

0.4870 

6035 
5320 
5180 

4964 
7242 

6qo6 

667s 
0.4888 

0.4620 

0.4472 

0.4440 

0.3694 


BoBsa 


O 
O 

o 
o 
o 
o 
o 


0 

0.4013 
0.3690 
0.4778 
0.4529 
0.4203 
0.3992 
0.5585 
0.4639 

0.4068 

0.6720 
0.6221 

0.4565 
0.4165 
0.39^*, 

0.3^ 


Abs.  coef.  A  =  vol.  of  methane  absorbed  by  unit  vol. 
stated. 
For  definition  of  Bunsen  abs.  coef.  /3  see  carbon  dioxide,  p.  227* 


of  solvent  at  Wl^ 
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IBTHANE 


Solubility  of  Methane  in  Ethyl  Alcohol. 

(Bunaen,  i877t  z89a0 
r.  J*.  6. 4*.  ix*.  IS*.  i9*.  aj.S*. 

oef. /3  (found)  0.5x721  0.50382  0.49264  0.48255  0.4729  0.4629 

rfaich  the  following  formula  was  calculated. 

sen  abs.  coef.  fi  for  methane  »  0.522745  —  0.00295882  /  —  0.0000177  fi, 
solubility  of  methane  in  aq.  HsS04  (Christofif,  1906)  in  terms  of  the  Ostwald 
ity  esLpression    U.     In   95.6%    H1SO4,    ^  =  0.03303;    in  61.62%  HiSO«, 
M>I407;  in  35.82%  HiSO«,  4>  =  0.01815;  in  HjO,  /»  =  0.03756. 
;  solubility  of  methane  in  ethyl  ether,  in  terms  of  the  Ostwald  Solubility 
§sion  /  (see  p.  227),  is  1.066  at  o**  and  1.028  at  10''.  (Christoff.  1912.) 

!Coef.  of  absorption  fi  (Bunsen)  of  methane  in  petroleum  (Russian)  is  0.144 
and  0.I3I  at  20°.  (Gniewoss  and  Walfiu.  1887.) 

ion-point  data  are  given  for  diphenyl  methane  +  naphthalene  by  Miolatt, 
and  for  diphenyl  methane  +  phenol  by  Paterno  and  Ampola  (1897). 


myl 


CH(C,H»)i. 

Solubility  in  Aniline. 

(Hartley  and  Thomas,  1906.)  > 


{>'nthetic  method,  see  page  16. 

Gmt. 

Gms. 

:H(CiHi)s  Mol.  per 

.SoKd 

•            ( 

CH(CeH5)t  Md.  per 

SoKd 

per  100         cent 
Sat.  So-  CH(CA>> 

Phate. 

• 

t*. 

per  xoo 
Gms.  So- 

cent 
CH(C.«,),. 

Phase. 

%     .  • 

lutkm. 

5-4      I  85 

CH(CtHB)sCeH«NHa 
rhombs 

71 -3 

67.9 

44.5    CH(CeHi)i.CANH, 
^^                             rhombs 

9-5      3-8 

•• 

71.6 

71.7 

49.1 

M 

13  s     S-6 

M 

71.2 

76.3 

S5I 

M 

219      9.7 

M 

70.6 

78.3 

S7-9 

« 

36.5     17.8 

M 

71.6 

82.1 

63  . 5  CH(C«Hi)i  monocKnic 

47-2     25  4 

M 

74-3 

84.9 

68.2 

M 

548    31.6 

M 

82.1 

91.7 

80.9 

M 

64.6    40. 9 

M 

873 

96.1 

90.2 

M 

Solubility 

OP  Tri  Phenyl  Mbthanb  in  Bbnzbnb. 

Lbtbtffer  —  Am.  Ch 

.  J- 1&  45.  '93) 

(Hartley  and  Thomas.) 

Gmt. 

Gms. 

i#^ 

CH(GJi«),per 
looGramt 
CtH«. 

Solid  Phate. 

*••     , 

CH(CA)s      pc7ant 
'^siuti^""cfl(C.H.), 

Solid  PhaM. 

9        3  . 90     cou  +  CmC^HshCA 

33 

12-6 

4-4 

CH(CA^.CtHs 
rhomfat 

0         4.06      CH(CtH«),.CtH« 

49  4 

24. 0 

8.8 

M 

5       51S 

M 

65  6 

389 

17.2 

M 

I         6.83 

M 

738 

57  S 

30. 2 

•• 

4         724 

M 

77.1 

67.4 

39-7 

« 

I         8.95 

M 

77  9 

76 -3 

507 

* 

s  10.48  <^>^c?5Sr 

77  5 

80. 2 

56 -4 

M 

0       19.61      CH(CtH«). 

76. 2 

84.1 

62.8 

M 

6     22. 64 

M 

74.6 

87 -5 

69.1 

CH(CtIU)» 

monorlini*. 

I     30.64 

M 

76. 0 

89. 0 

72. 2 

— 

5     40.51 

•• 

78.8 

90  5 

75  3 

a 

0   140  00 

M 

82.3 

93  I 

81.3 

.• 

a  3x9  67 

« 

86.6 

95  7 

87.8 

M 

tky  and  Thomas  call  attention  to  the  inaccuracy  of  Linebarger's  results  and 
•  oorrectneas  of  the  determinations  of  Kuriloff  (1897a).  According  to 
offthetr.  pt.  (aH»)arH.C«Hi,  -f  C.H«  is  at  4.2°  and  1.2s  mol.  %  (C,H»)iCH. 
lf.€i  (C&is)<CH.C«H«  is  78.2'*  and  the  tr.  pt.(CtHfc),CH.C«H,+  (UHi),.CH 
r4^aad694»oL%(CsHi)iCH.    . 


Triphenyl  BBTHANE 
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Solubility  op  Tri  Phenyl  Methane  in  Carbon  Bisulphide 

(Etaxd  — Ann.  chim.  phys.  [7]  2,  57O1  '94;  below— 8o^  Arctowaki  —  Z.anccg.  Ch.  xi,  273*  '9S- 


t». 

Cms.  CH(CaH8)s 

per  100  Gms. 

Solutioa. 

f. 

Gms.  CHCCaHs)* 

per  xoo  Gms. 

Sdutioa. 

f. 

Gms-CHfCtf 
per  xooGo! 

-"3S 

098 

-40 

75 

40 

63 -7 

-  102 

-  91 

-  83 

1.24 
1.56 
1. 91 

—  20 

0 

+  10 

13  7 
25.8 

38  7 

SO 
60 

70 

72.4 
78.6 
85.6 

-  60 

3-4 

20 
30 

43-2 
52.9 

80 

92.3 

Solubility  of  Tri  Phenyl  Mbthake  in  Hexane  and  in 

Chloroform.    (Etaid) 


Gmi.  CH(C6Hb)s  per  100  Gms. 
Solutioa  m: 


Gms.  CH(C«Hs)i  perioo  Qi 
Sdiution  in: 


-30 

—  20 

—  10 

O 

+  10 

20 


Hexane. 


I  .2 
1.6 
2.2 

35 
S-6 
8-3 


Chlocofonn. 

10. s 

IS-2 
19.0 

23  s 
28.9 

3SO 
41  S 


Hexane. 

30  12.5 

40  20.0 

SO  25.8 

60  4S  7 

70  62 .0 

80  78.5 

90  97  o 


48.8 

56.1 

63.8 

71 -7 
79.8 

87.2 


Solubility  of  Tri  Phenyl  Methane  in: 

(Hartley  and  Thomas.) 


Gms. 
*  e     CH(C©H(Ot 
•  periooGms 
Sol. 


Pyrrole. 

Mol. 


per 
cent 
CH(Q»H5)i. 


Sdid 
Phase. 


24 
29 

31 
36 
42 
46 

53 
60 

63 
68 

71 

80 

89 


6 
o 

S 
8 

7 

9 

2 

o 

9 

5 
I 

o 

2 


243 
29.8 

33  4 
40 .6 

491 
56.0 

63  9 

72  3 
76.7 

81.9 
84  4 

91 S 

97.6 


8.1 
10. 4 
12. 1 
15.8 
20. 9 

25  9 
32.8 

41.8 

47-4 
55-6 

S9-8 
74.8 

91.8 


CH(CeH^.C4H«NH 
rhombs 


M 


monodinic 


«• 


Thiophene. 

Gms.  Mol. 

CHCCsHs)*      per  Solid 

periooGms^  cent  Hiaae. 

3H(CeHa)3. 

8 

S 

I 

4 
9 


Solution. 

CH(Q 

2S-7 

26. 0 

10. 

33  S 

31    I 

13 

44  0 

43^ 

21  . 

47  6 

48.4 

24 

53  5 

58  7 

32- 

57  4 

70  2 

44 

57  6 

748 

50. 

62.7 

78.7 

56 

67.0 

81.9 

60. 

67.2 

82.1 

61. 

74  2 

87.4 

70. 

79  0 

903 

76., 

87.2 

96.2 

89.1 

CH(QQ|]b 
-    r 


7 
6 

o 

8 

3 
S 
3 
9 


CHCGsH^ 

„  now 


F.-pt.  data  for  triphenylmethane  +  naphthalene  are  given  by  Vignon  (x^ 

Solubility  of  Triphenyl  Methane  in  Pyridine.   (Hartl^  and  Thomas,  i9 
Synthetic  method  used,  see  note,  p.  16. 

per  100  Gms.  nine  u  \ 


f. 


Solid  Phase. 


f. 


22.8 

31.7 

37.9 
48.7 


Solution. 
46.2 

53.3 
57.6 

66.6 
70.1 


Gms. 

cHcca), 

per  100  Gms. 
Solution. 


22 
27.2 

30.7 

39. S 

43-5 


CH(C.H,), 
"  moDoclinic 


5Q-3 
67.8 

72.8 

80.6 

86.8 


75-6 
81.9 

85.7 

915 
95. 8 


Mol.  per  _ 

cent       Solid  r^ 
CH(CVH|)f 

CH(C« 


50.3 

59.7 
66.4 

77.2 

88.1 
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EtM  tad  Methyl  Sulf on  ICXTHANES. 


Sulfon 


Solubility  in  Water  and  in  90%  Alcohol. 

y .  .^         Gms.  Cmpd.per  loocc: 


Authority. 


Water.  90%  Alcohof 

WDil  (CHi)sC(SOiCsHi)s  15.5  0.32  1.25     (Greenish and  Smith,  1903.) 

Tctranal  (CtHi)tC(SOkCtHi)i  15-20         0.18  8 .  33     (Squire  and  Caines.  2905.) 

Wontl(CH,)(Cai,)C(SO,C«H»),    15-20       0.31         9.0 


Distribution  between  Water  and  Olive  Oil  at  Room  Temp. 

(Baum,  1899;  Meyer,  1909) 


OwnpomML 


Formula. 


Gms.  Cmpd.  per  100  cc. 
H,0  Layer   Oil  Layer 


Kmetbyl  Sulfon  Dimethyl  Methane  (CH.),C(SO,.CH.), 
I)Klhyl  Sulfon  Methane  ch,(SQ,c,h,), 

Soifonal  (CH,)tC(SQ,c,H«), 

IWooal 
Tetnmal 

ttTHTL  ACITATB 


Ratio 

(tt)' 
0.103 
0.151 


(w).  (a). 

0.6072  0.0622 

0.610  0.092 

0.070  0.0686     0.979 

(CH,)(C,H,)C(SO,.C,H,),  0.0404  0.1646    4.074 

(CH,),C(SQ|.C,H»),         0.0462  0.1446    3.756 

CHiCOOCH,. 


100  gms.  H^  dissolve  25  gms.  CH«C(X)CHs  at  22''.  (Traube,  1884.) 

More  recent  data  for  the  solubility  of  this  compound  in  water  are  given  by 
W««^  1917). 


loe 


KBTH7L  ALCOHOL  CH,OH. 

Freezing-points  of  Mixtures  of  Methyl  Alcohol  and  Water. 

(Pickering,  1893;  Baum6  and  Borowski,  I9i4-) 

Gna. 

r.  CHdOH      Solid 

per  100 

<WSoL 

MS 

25 

33 

40 

47 
52-6 

. '«»  t:hevicimty  of  theeutectic  the  solutions  become  vitreous  and  direct  determina- 
^*'^*  of  the  f  .-pt.  cannot  be  made.    The  above  results  were  obtained  from  the  curve. 


-60 


Gma. 
^        CU/)H 
ner  100 
Gms.  Sol. 

'SoUd 
Phase. 

f. 

Gms. 

CHtOH 

per  100  Gms. 

Mixtures. 

Solid  Phase. 

-70       58.3 
-80      62.6 

Ice 

-130 
-1385 

75-5   . 
Eutec.    77 

Ice 

"     -l-CHiOH 

-90      65.7 
-100   68.8 

—  130 

—  120 

82 
86.5 

CHdOH 

u 

—  iio   71.5 

—  IIO 

92 

u 

—  120    74.0 

-95-7 

100 

«< 

MisoBiUTT  OF  Methyl  Alcohol  (see  Note,  p.  287)  at  o®  with 

Mixtures  of: 

^■^^oi  Tetrachloride  and  Water.  (Bonner,  1910.)  Chloroform  and  Water.  (Bonner,  1910.) 


CompoBtioa  of  Homogeneous  Mixtures. 


Composition  of  Homogeneous  Mixtures. 


IM>. 

o.ois 
0.026 
o.xo 
0.20 

0.30 

0.40 
0.50 
0.60 

0.80 

0.90 

0.974 


Gms. 

ch^h. 
0.215 

0.328 
0.74 

.10 
.40 
.68 

•71 

•77 
.88 

•90 

.045 


Sp.  Gr.  of 
Mixture. 


1.30 

113 
1.04 

I 

0.97 

0-95 

0.93 
0.92 

0.92 
0-93 


Gms. 
CHCl,. 

0.979 

0.90 

0.80 

*o-73 
0.70 

0.60 

0.50 

0.40 

0.20 

O.IO 

0.0x3 


Gms. 
H,0. 

0.021 

0.10 

0.20 

0.27 

0.30 

0.40 

0.50 

0.60 

0.80 

0.90 

0.987 


Gms. 
CHtOH. 

O.161 

0.3s 

0.49 

0.57 
0.60 

0.70 

0.77 
0.83 

0.84 

0.74 

0.267 


Sp.  Gr.  of 
Mixture. 


I 

I 


17 
12 


1.08 

1.05 

1.02 

I 

0.97 

0.96 

0.98 


ICXTHTL  ALCOHOL 
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MisciBiLiTY  OF  Methyl  Alcohol  (see  Note,  p.  287)  at  o**  with 

Mixtures  of: 

Brombenzene  and  Water.  (Bonner,  1910.)      Ethyl  Bromide  and  Water.    (Bonner,  1910^ 


Composition  of  Homoi^eneous  Mixtures. 

*■ 


Onnposition  of  Homogeneous  Miztnics. 


Gms. 
C«H,Br. 

0.991 
0.985 
"0.98 
0.90 
0.80 
0.70 
0.60 
0.50 
0.40 
0.30 
0.20 
0.095 
0.016 


Gms. 
H,0. 

0.009 

0.015 

0.02 

O.IO 

0.20 

0.30 

0.40 

0.50 

0.60 

0.70 

0.80 

0.905 

0.984 


Gms. 
CHjOH. 

0.230 

0.314 
0.40 

1. 01 

1.50 

1.84 

2.065 

2.24 

2.30 

2.28 

2.20 

1.927 

I    332 


Sp.  Gr.  of 
Mixture. 


1.24 

•    •    • 

1.04 
0.98 

o  95 
0.94 

0.91 

0.90 

0.89 

0.89 

0.90 

0.91 


Gms. 
QHfcBr. 

0.973 
0.950 

0.936 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.20 

O.IO 

0.022 


Gms. 
HjO. 

0.027 

0.05 

0.064 

O.IO 

0.20 

0.30 

0.40 

0.50 

0.60 

0.80 

0.90 

0.978 


Gms. 
CHaOH. 

0.202 

0.33 
0.393 
0.54 
0.86 

I  .04 
1. 18 
I  .26 

I-3I 
1 .21 

0.94 

1.94 


Sp.Gr.af 


1.27 


I 
I 
I 


18 
14 

OS 
1. 01 

o  99 

o  97 
0.96 

0.94 
0.94 

0.98 


MisciBiLiTY  OF  Methyl  Alcohol  (see  Note,  p.  287)  at  o®  with 

Mixtures  of: 


Hexane  and  Water.    (Bonner,  1910.) 


Heptane  and  Water.     (Bonner.  191a) 


Composition  of  Homogeneous  Mixtures. 

A. 

Composition  of  Homogeneous  Mixtures. 

Gms. 

Gms. 

Gms. 

^ 

Sp.  Gr.  of 

f 

Gms. 

Gms. 

Gnis. 

Sp.  Gr.  of 

Hexane(i). 

HjO. 

ch,oh. 

Mixture. 

Heptane(i). 

H,0. 

CH/)H. 

Mixture. 

0.973 

0.067 

4.280 

•    •    • 

0.966 

0,034 

4.78 

•    •    • 

0.90 

O.IO 

4.69 

0.80 

0.90 

O.IO 

5 

55 

0.80 

0.80 

0.20 

5.26 

0.80 

0.793 

0.207 

6 

36 

0.82 

0.691 

0.309 

S-7IO 

0.82 

0.70 

0.30 

7 

30 

0.82 

0.60 

0.40 

6.17 

0.81 

0.60 

0.40 

8. 

22 

0.82 

0.491 

0.509 

6.365 

0.83 

0.50 

0.50 

8. 

76 

0.82 

0.40 

0.60 

^'33 

0.83 

0.40 

0.60 

8. 

65 

0.83 

0.30 

0.70 

6.13 

0.84 

0.30 

0.70 

7- 

78 

0.83 

0.20 

0.80 

5-49 

0.85 

0.198 

0.802 

6. 

71 

0.84 

O.IO 

0.90 

4.01 

0.86 

O.IO 

0.90 

4 

40 

0.87 

0.016 

0.984 

1-759 

0.91 

0.038 

0.962 

2 

96 

0.91 

(i)  The  hexane  and  heptane  used  were  Kahlbaum's  **aus  Petroleum." 
100  cc.  cotton  seed  oil  (^25  =  0.922)  dissolve  4.84  gms.CK^OH  at  25®. 

(^'rothandReid.1916.) 
100  cc.  methyl  alcohol  dissolve  6.74  gms.  cotton  seed  oil  at  25°.     " 

Distribution  of  Methyl  Alcohol  between  Water  and  Cotton  Seed 

Oil  at  25°.      (Wroth  and  Reid,  1916.) 


Gms.  CHjOH  per  100  cc. 


Oil  Layer. 
0.199 
0.253 
0.298 
0.264 


HjO  L^yer. 
17.28 

23 -34 
25 -73 

24    15 


Ratio. 

86.6 


Gms.  CHjOH  per  100  cc. 


Ratio. 

85.2 

94 
81.4 


Oil  L^yer.        HjO  L^yer. 
0.275  23.48 

92.2  0.258  24.44 

86.2  0.284        23.06 

91-3 

Freezing-point  curves  (solubility,  see  footnote,  p.  i)  are  g^ven  for  the  following 
mixtures:         CH3OH  -f  SO2.         CHaOH  -f  CH^COOH.  (CH,OH.HCl)  -f 

CaHftCOOH,  (C2H6C(X)H.HC1)  -f  CH,OH  (Baum6  and  Pamfil.  1914); 
CH,0H4-NH,  (Baum6  and  Borowski,  1914);  CH,OH  +  CH»I  (Baume  and 
Tykociner,  19 14). 
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CH,NH^  (CH,),NH,  (CH,),N. 

Freeinng-potnt  data  (adubility,  see  footnote,  p.  i)  for  mixtures  of  CHsNHi  + 
WkO.  (CH«)3NH  +  HiO  and  (CH,),N  +  H,0  are  given  by  Pickering  (1893). 

Tbe  solubility  of  methylamine  and  of  dimethylamine  in  water  at  te^  calculated 
Irani  the  vapor  pressures  determined  by  an  aspiration  method  are  given  by  Doyer 
(1B90)  as  foUows: 


CHsNIb 
(CH,),NH 


Vapor  Pm- 

•ure  in 

nun.  Hf* 

40.6 
90.3 


OstwmldSohi- 
bOityCoef./. 
(•eep.a27). 

S" 

230 


BonaenAbs. 

Coef.^. 
(see  p.  sa7). 

419 

188 


SoLUBiLTnr  OF  Trimethyl  Amine  in  Various  Solvents  at  25^ 

(v.  Halban,  1913.) 

The  measurements  were  made  according  to  the  dynamic  method  in  the  form 
by  R.  Abc^  and  his  collaborators  (Gaus,  1900;  Abes^  and  Riesenfeld, 
The  calculations  of  the  partial  pressures  of  the  trimethylamine  were  made 
to  the  Abegg  and  Riesenfeld  method. 


B 

ec 

X 


'  calc.  partial  pressure  of  (CH«)«N  above  a  i  normal  solution,  based  on 
'sLaw. 

solubility,  ix..  the  quotient  of  the  concentration  in  the  solution  and  in  the 
^         mols,  (CH,),N  per  liter  xRTx  760      pr  ^ -rf^  ^  t«  ^n^ 

:    A    —  _.     .      _t    ^^,,    X    vr    ; 11.   >    KI     X   760    =    18,590. 


partial  pressure  of  (CHs)sN  in  mm.  Hg 


If  ethyl  Ale 
Ethyl       " 

^>         ■      «« 


«< 


26.1 

395 
39-4 
48.3 
14.2 

M3 


X.                Solvent.           £.  X. 

711  Acetophenone  321  57.9 

471  Ether               349  53.3 

472  Acetonitrfle      292  63.7 
385  Xitromethane  329  56.5 

1308  0  Nitrotduene  340  54.7 

76.7  Nitrobenzene  350  .53.1 


Solvent.                  E. 

X. 

Ethyl  Acetate          220 

84.S 

Ethyl  Benzoate       244 

76.2 

Chloroform                31.  i 

SQ8 

a  Bromnaphthalene409 

47 

Hexane                     248 

75 

Benzene                   172 

i09 

determinations  are  also  given  for  triethyl  amine: 

X»  in  hexane  >"  2160.        Xu  in  nitromethane  »  400. 


Mkthtx  Amine  and  Tri  Methyl  Amine,  Distribution  between: 

Water  and  Benzene. 


Water  and  Amyl  Alcohol. 

CBcn  sad  Fitckcr—  Bcr.  J7»  47:i*  '04) 


(Hen  and  Fijcher  —  Ber.  38, 1x43.  '0$.) 


Gmm^SBdCBdi 

IfiHmols 

NHfCCHa) 

Cms.  N(CHa)s 

Millimob 

N(CHih 

per  100  cc. 

P«" 

10  cc. 

per  100  cc. 

perj 

to  cc. 

Aq.        AloobolK 

'    Aq. 

Alcoholic 

'      Aq. 

QH, 

^Aq. 

C4H. 

Layer.      Lajrcr. 

Lajrcr. 

Lafcr. 

Layer. 

Layer. 

Layer. 

Layer. 

0-37      012 

I  iSS 

03804 

0  345 

0174 

0.584 

0.29s 

094      033 

3  036 

1.070 

0812 

0396 

1-377 

0.670 

I   57    054 

S  054 

I  759 

I  075 

0   545 

1. 819 

0921 

1-89      069 

6.083 

2. 219 

1 .462 

0   731 

2.474 

I    237 

aoo    072 

6.429 

2   315 

2  139 

1.077 

3.619 

I   823 

a  53    092 

8.126 

2   981 

2  757 

I    376 

4.663 

2.328 

330    1.24 

10.613 

3  974 

3. 292 

I    683 

5  568 

2.847 

3  996 

2   053 

6.760 

3  474 

6.582 

3-465 

II  135 

5.861 

BBTHTL  ABONES 
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Distribution  of  Methylamine  between  Water  and  Chloroform  axd  Di* 

METHYL  and  TrIMETHYL  AmINES   BETWEEN  WaTER  AND  TOLUENB. 

(Moore  and  Winmill,  1912.) 


S3 


Results  at  18**. 

Cm.  Equiv.  per 


Am*:.%a       \jiu.  £«qvuv.  ucr  Partition 

'^'**^-     Liter  AqlUyer.  Coef. 

(CH8)NH,  0.0817  8.496 

"          0.0809  8.477 

(CH8)2NH  0.0759  23.28 

"          0.097s  23.29 

(CH3)8N      0.0688  3.297 

'"           0.0791  3.290 


Results  at  25". 

Gm.  Equiv.  per 
liter  Aq.  Layer. 


0.1203 
O.I312 
0.1203 
O.IOIO 
0.0677 


Putitioo 
Coef. 

7.96s 
8 

19.013 

19.05 

2.291 

2.297 


"^     Results  at  32.3^^ 

Gm.Equiv.per  Putito 
Liter  Aq.  Layer.     Cod. 

0.1399      5-99 

0.0959   ^ 

0.1003  133^ 

0.1043  13.3^ 

O.I  182      iii$ 
0.1248      lA^ 


0.0641 

Similar  data  for  the  distribution  of  trimethylamine  between  water  and  toluc^ 
at  25®  and  at  other  temperatures  are  given  by  Hantzsch  and  Sebalt  (1899)  ^ 
Hantzsch  and  Vagt  (1901). 

DilBTHYL  AMINE  HYDROCHLOBIDB  (CH,),NH.HC1. 

100  gms.  HiO  dissolve  369.2  gms.  (CHi)iNH.HCl  at  25**.    (Peddle aad Timer.  i9f>^ 
100  gms.  CHCla  dissolve  16.91  gms.  (CHs)iNH.HCl  at  25*. 

Phenyl  BBTHYL  AMINE  HYDROCHLORIDE  (CH«)(CA)NH.Ha. 
100  gms.  HjO  dissolve  378.8i:ms.  (CHi)(C6Hi)NH.Haat25**.  (PfeddIeaiidTuraBt.«i^ 

Di  and  TriMETHTL  AMINE  CHL0R0PLATINATE8,    (CHt)tNH.HiPta#^ 

(CH,)aN.H,PtCU. 

Solubility  of  Each  in  Aq.  Alcohol  at  o^    (Bertheaame,  sgio^ 


Solvent. 


Absolute  Alcohol 
90^ 
80^ 
70° 
60^ 


Gma.  Each  Compound  (Determined  Sepa- 
rately) per  100  Cms.  Solvent. 

/ * \ 

(CH,),NH.H,PtCl«.      (CH|)N3iPta,. 

0.0048 


0.0036 

0.070 

0.243 

0.391 
0.766 


O.IIO 

0.325 
0.558 
0.996 

BBTHTL  BUTYRATE  CsHtCOOCHs. 

100  gms.  HjO  dissolve  1.7  gms.  CsH7C(X)CHi  at  22®.  ■    (Tkanbe,  18M 

More  recent  data  for  the  solubility  of  methyl  sbutyrate  in  water  are  given  by 

Herz,  191 7. 

METHYL  BUTYRATE,  BBTHYL  VALERATE. 

Solubility  of  Each  in  Aqueous  Alcohol  Mixtures. 

(Bancroft.  1895;  from  Pfeiffer,  1892.) 

100  cc.  HjO  dissolve  1.15  cc.  methyl  butyrate  at  20®. 


cc.  Alcohol 

cc.  H,Ui 

Adclert.- 

in  Mixture. 

3 
6 

iiutyratc. 

2-34 
6.96 

Valerate. 

1.66 
5.06 

9 

12.62 

903 

12 

15 
18 

1945 
28.13 

38.80 

13.40 
18.41 

24 

21 
24 

55  64 

00 

30.09 
36.72 

cc.  Alcohol 

cc  H/>  Added.' 

in  Mixture. 

Valente. 

27 

44.15 

30 

52.37 

33 

62.25 

36 

74.15 

39 

91 -45 

42 

00 

*  cc.  H^  added  to  cause  the  separation  of  a  second  phase  in  mixtures  of  the  gSven  amounts  of  ethyl 
alcohol  and  3  cc.  portions  of  methyl  but3rrate  and  of  meUiyl  valerate  wspectiYdy, 

BBTHYL  ETHER  (CHi)20. 

F.-pt.  curves  are  given  for  (CHi)iO  +  HtO  (Baum6  and  Perrot,  1914) ;  (CH«)iO  + 
CH,,  (CH,),0  +  SO,  (Baum6, 1914);  (CH,)iO  +  NO  (Baum6and  Gennann,  1914); 
(CHi)iO -H  C0i.(Baum6  and  Borowski,  1914).  , 
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lODIDK,  Methylene  Chloride  and  Methylene  Bromide, 
Solubility  of  Each  in  Watbr.    (Rex,  1906.) 


Cms.  per  loo  Gms.  H^. 


^ 


CHJ.  CH,C1,.  CHtBr,. 

o  1.565        2.363        I. 173 

XO  1.446  2.122  I. 146 

20  1*419  2  I. 148 

30  I    429  1.969  I. 176 

Fnion-point  data  for  methyl  iodide  +  pyridine  are  given  by  Aten  (i905-o6)a 

BIHYL  ORANGB  H,NC«H4.N,.C«H4SO,Na. 
loogms.  HsO  dissolve   0.02  gm.  methyl  orange  at  20-25^]  (Dehn,  1917.) 

'^      pyridine  "         1.80    " 

"      aq.  50%  pyridine     "      515      " 

BIHYL  OZALATB  (CH,),C,04. 
;oo gms.  HiO  dissolve  6. 18 gms.  (CHj)iCjO« at 20-25**.  (Dehn,  1917) 

"       pyridine  "        48      " 

-       aq.  50%  pyridine       "      931      " 

"       95  %  formic  acid        "      22.58    ,"  "  at  20.2**  (Aachan,  1913.) 

F.-pt  data  for  (CH«)iCf04  +  H|0  are  given  by  Skrabal  (1917). 

BTRTLDH  BLUS   (CH,)sN.C«H,(NS)C«H,:N(CH,)sCI. 
loogms.  HiO  dissolve  4.36*gms.  methylene  blue  at|20-25**.  (Dehn.  '17.) 

*^     pyridine  "      0.26     " 

"      aq.  «>%  pyridine       "      0.74     " 

Data  for  the  distribution  of  methylene  blue  between  aniline  and  water  are 
pm  by  Pekt-Jolivet  (1909)- 

MnHTL  PSOPIONATB  C,H«COOCH,. 
100 gms.  HsO  dissolve  5  gms.  CsHsCOOCHs  at  22**.  (Traube.  1884) 

More  recent  data  for  the  solubility  of  methyl  propionate  in  water  are  given  by 

Hm  (1917). 

JBTHTL  8AUCTLATB  C«H40H.C(X)CH,. 
100  cc.  HfO  dissolve  0.074  ff^-  CeH40H.COOCHs  at  30".  (Gibbs,  1908.) 

100  cc  0.1  n  HsS04  dissolve  0.077  gm.  C.H4OH.COOCH,  at  30**. 

SoLUBiLrnr  of  Methyl  Salicylate  iN/  Aqueous  Alcohol  at  25**.  (Seidell.  19x0.) 


4»or 

S«t.SoL 

Gms.  CAOH.- 

COOCa  per 

xoo  Gms.  Sat.  SoL 

c^o& 

in  Solvent. 

dnof 
Sat.  Sol. 

Gms.  CAOH.. 

COO^per 

100  Gms.  Sat.  SoL 

0 

z 

0.12 

60 

0.923 

18.60 

30 

0.958 

0.60 

65 

0.929 

30.50 

40 

0.940 

2.30 

70 

0.943 

39.40 

50 

0.925 

6.20 

75 

0.974 

58.50 

55 

0.922 

10 

80 

1.050 

72 

Solubility 

of  Methyl  Salicylate 

IN  Aqueous  Alcohol  at 

Different 

Temperatures. 

(SeideU.  1910.) 

Wt.  %  C,H/)H 

^- 

Gms.  r,H40H.C00CH,  per 

100  cc.  Solvent  at: 

m  Solvent. 

•  »• 

■ 

■ 

X5  . 

20  . 

as  . 

30  ■ 

0 

(about)   o.i 

O.I 

0.1 

0.1 

30 

0.3 

0.4 

OS 

0.6 

40 

0.8 

I.I 

1.4 

1.8 

SO 

2.4 

35 

5 

6 

SS 

4.2 

6 

7.8 

9  5 

60 

7.7 

10 

"5 

15s 

65 

13 

16.5 

20.2 

24S 

70 

22 

28 

33 

40 

25 

43 

52 

62 

72 

80 

92 

13s 

180 

230 
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BBTHYL  SULFATE  (CH,)tS04. 

Reciprocal  Solubility  of  Methyl  Sulfate  and  Oil  of  Tuwentikb. 

The  determinations  were  made  by  the  synthetic  method  (sealed  tubes). 
The  dn  of  the  oil  of  turpentine,  CioHie,  was  0.8602,  its  absolute  index  of  refractkn 
for  yellow  light  at  25^  was  1.467  and  its  rotation  in  a  loo-mm.  tube  was  -32.25\ 

Gms.  (CH3)aS04  per  loo  Gms.  Gms.  (CH^>SO«pcnooGiiB. 

*•-  (CH,),S04      '        CioHm  *•.  (CH^tSO*  CAi 

Rich  Layer.        Rich  Layer.  Rich  Layer.      RichU|Ct. 

30  95  4  80  87  13 

40  93  s  90  84  17 

50  92  6  100  76  27 

60  91  8  los  68  37 

70  89  10  108.2  (crit.  t.)  50.5 

The  results  are  influenced  appreciably  by  the  age  and  purity  of  the  prodnd 
and  by  the  length  of  time  the  mixtures  are  kept  in  the  sealed  tubes.  Sonieftii 
different  results  were  obtained  with  a  sample  of  turpentine  containing  5  vol  %< 
white  spirit. 

MICHLEB'S   KETONE    (Tetramethyl-prdiamidobenzophenone)  COlCtlUO 

N(CH,),1,. 
100  gms.  HsO  dissolve  0.04  gm.  of  ketone  at  20-25^     G)dia.  19 

pyridine  "       9.92    ** 

aq.  50%  pyridine        "      359    " 

M0LTBDENX7M  TBIOZIDE   (Molybdic  acid  dihydrate)   MoO,.2HA 

Solubility  in  Water.    (Rosenheim  and  Bertheim.  1903.) 
Gms.  MoO:i  per  looo  Gms.  Gms.  MoO^  per  looo  Gms. 


V. 

Sat.  Solution. 

HiO. 

18 

1.065 

1.066 

23 

1.822 

1.856 

30 

2.570 

2.638 

40 

4  541 

4.761 

48 

5.980 

6.360 

50.2 

6.431 

6.873 

54 

7.283 

7.855 

•  . 

Sat.  Solution. 

H/).  ' 

59 

10.117 

11.258 

60 

10.760 

12.057 

66 

14 . 730 

17.274 

70 

17.048 

20.550 

74-4 

17.290 

20.904 

75 

17.300 

20.920 

79    . 

17.400 

21.064 

When  a  solution  of  the  dihydrate  is  held  at  40-50®,  considerable  amounts  of « 
tals,  designated  by  the  authors  as  a  molybdic  acid  monohydrate,  separate.  1 
differ  from  the  /8  molybdic  acid  monohydrate  obtained  by  direct  conversion  o 
dihydrate  at  70°,  in  being  better  crystals  and  in  yielding  solutions  which  ca 
filtered. 

Solubility  of  a  Molybdic  Acid  Monohydrate  in  Water. 

(Rosenheim  and  Davidsohn,  1903.) 
Gms.  M0O3  per  1000  Gms.  Gms.  M0O3  per  1000  Gms. 

Sat.  Solution.  H|0.  Sat.  Solution.  HjO. 

14.8   2. 112    2.117       45    3.648    3.661 

24.6         2.612  2.619  52  4.167  4.184 

30.3         2.964  2.973  60  4.665  4.685 

36.8         3.284  3.295  70  4.213  4.231 

42  3-434        3  446  80        5.185         5.212 

Solubility  of  Molybdic  Acid  Dihydrate  in  Aq.  Ammonium  Salt 

Solutions.     (R.  and  d.,  1903.) 

._  -  ,  Gms.  MoO|  per  1000  Gms. 

t  .  Solvent.  ^- — ; — .    * 

Sat.  Solution.       Solvent. 

29.6  10%  (NH4)2SOi  18.91  19.27 
31.5  io%NH4HS04  26.79  27.53 
41.8                "                       33-22        34.36 

49.7  "  36.32        37  69 
Fusion-point  data  for  MoOj  +  NajMo04  are  given  by  GroschuflF  (1908). 
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Ci7Hi,N0«.H,0. 

Solubility  in  Several  Solvents. 

(U.  S.  p.;  MtiUcr.  W..  1903.) 


Gms.  Morphioe  per  100  Cms. 
Solutkm. 


with 
rith 


At  i8*-aa*.     At  2s*. 
0.0283      0.030 
0.600 
O.OI31      0.0224 


i.% 


At8o'. 
0.0961 

1.31  (6o«) 


0.0094 

0x3447 
0^)625 


0.0254  (20^  (Wiotentetn,  1909.)    CCI4 


Solvoft. 

At   i8'-aa'. 

Chloroform       0.0655 

Amyl  Alcohol 

Ethyl  Acetate    0.1861 

Petrdeum 
Ether  0.0854 

Carbon  Tetra- 
chloride 

Glycerol 


Cms.  Morphine  per  100  GmSk 
Solution. 


At  ^s*. 
0.0555 
0.8810 
0.1905 


0.032  (17**) 


0.0504  (20*) 

0.0288  (15'')  (Guerin,  19x3.) 

0.128    (15") 

0.132    (15**) 

0.0217  (20^)  (Zaki,  19x0.) 

0.0192  (20^)  (GuHd,  1907.) 


Anilme 
Pjriidine 
Piperidine 

Dieth^iamine    7.41  (20°) 
50%  Aq.  ] 

Glycerol -f     rr\^r.\\ 


0.0156 

0.4S  {H'f) 

0.025  (20*)  (Gori,  X9XJ.) 

6.1     (20^)  (ScholU,  X9xa.) 

16       (20**) 

39.8    (20*0 


II 


(Baroniand 
Barlinetto, 
19") 


SOLUBfLTTY  OP  MORPHINE  IN  SEVERAL  SOLVENTS  AT  25^ 

(Schaeler,  1913.) 

Cms. 

C0H»NOb.H^ 

per  100  oc 

Solvent. 

0.66 
0.2 

454 
2.5 


Omft. 
,1,,^              C„H«^0*.IW) 

Solvent. 

per  xoooc 

Solvent. 

Alcohol        0.388 

I  Vol.  CtH60H+4  VoU.  CHCU 

yl  Alcohol      6.66 

+4  Vols.  CJOt 

oform            0.04 

I  Vol.  CHiOH  +4  VoU.  CHCU 

3ie               insol. 

+4  Vols,  cja* 

SOLUBILITT  OF   MORPHINE  IN   EtHYL   EtHER  AT  5.5^ 

(Marcbionneichi,  X907.) 


Gms.M( 
SohrcnL  per  100  iims. 

Sat.  SoL 

!d  and  Distilled  Ether  0.049 

Purified  by  Distillation  over  Na       o .  263 

0.56 


Solid  PhaM. 

CnHigNCHjO 


ti 


^i 


« 


« 


CtHi^O, 


nr  OF  Morphine  in  Aqueous  Solutions  op  Salts  and  Bases  at 
Room  Tempebatubb,  Shaken  Eight  Days. 

(Dielcfich.  1890.) 


arBut. 

OH 

rl 

O, 

CO, 
>H 
CO, 
ICO, 
OH),  (sat) 


In  N/io  Salt  or  Base. 

Gnun»  per  Liter. 


In  N/i  Salt  or  Base. 

Grams  per  Liter. 


Salt  or  Base. 

Ilorphine. 

Salter  fiase. 

Morphine. 

z  S^ 

0.20 

3508 

0.505 

4  80 

0  031 

48.03 

0 

.040 

4.62 

2.78 

46.16 

■    •    • 

6.92 

020 

69.15 

0 

379 

10.02 

0.024 

100. 16 

0 

040 

4  00 

3  33 

40. 05 

»  •  • 

5  30 

0.09 

53  03 

0 

14 

8.41 

0032 

84  06 

0 

044 

)       ... 

1 .00  (25O) 

•  •  • 

1 

t  •  • 

KOBPHINI  44a 

MOBPHIRE      ACETATE      CH,COOH.C,tH,J^O,.3H,0,     Mc 
Hydrochloride  HC1.C,7H,.N0..3H,0.     Morphine  Sulphate 
(C,7H,oNOt)i-5H,0,    and    Apo    Morphine     Hydrochloride  HC^^Q 
H|,NO,. 

Solubility  in  Sbvbral  Solvents. 

cu.  s.  p.) 

Grams  per  xoo  Gnmt  of  Sohrent. 


Solvent.  Acetate.  Hydrochloride.  Sulphate.  ApoM.HydtDdiBtf*fe 

Water         44.9      50.0       5.81      aoo.o       6.53    x66.6       a. 53     6.35 
Alcohol         4.6      40.6*      a. 4  a. 8*     o.aa       0.53*    a. 6a     3.31 

Chloroform   o. ai     ...         ...  ...  •  • .        . . .         o.oa6    ... 

£<uit»r  ...  *••  ...  ...  •••  •.•  w .  0S3     •  •  • 

Glycerine     tg.  2       ...       ao.  of        ...  ...        ...  ...       ,., 

•  6o».  t  is.i». 

100  gms.  HfO  dissolve  1.69  gms.  apo  morphine  hydrodoride  at  I5.5^>  and  2A4 
gms.  at  25^. 

100  gms.  90%  alcohol  dissolve  1.96  gms.  apo  morphine  hydrochloride  at  about 
15.5*-  •      CDott.  19064 

100  gms.  H/)  dissolve  4.17  gms.  morphine  hydrated  sulfate  .sHsO  at  15*. 

(Power,  itti) 

MORPHINE  SALTS  (con.) 

Solubility  in  Water  and  in  ^%  Alcohol  at  Osd.  Tbmp. 

(Squire  and  Cunes,  1905.) 
Gms.  Salt  per  100  cc  Cms.  Salt  perioocc. 

Morphine  SJt.  ^       ^^  M«phineSJt.  l^fi~^ 

Morphine  Acetate  ...       i  Diacetyl  Morphine  (Heroine)     o.xi     2.5 

Hydrochloride  ...       2  "  "       HQ        50  9.1 

*'        Sulfate  ...       0.143      Ethyl  Morphine  HQ(Diomii)  14-3     20 

"        Tartrate  10        0.172 

100  gms.  4%  HCIO4  solution  dissolve  0.44  gm.  morphine  perchlorate  at  15*. 

(Hofmami.  Roth,  Hflbald  and  Mctsler,  19x0) 

Solubility  of  Morphine  Salts  in  Several  Solvents  at  25**. 

(Schaeffer,  1913.) 
Gms.  of  Each  Salt  Separately  per  xoo  cc  of  Each  SohrcnL 


Solvent. 

H 

Morphine 
3rdxocnloride. 

Morphine 
SuUate. 

Diacetyl 
Morphine. 

Diaoetvl        Ethyl 
Morphine  Mang^M 
Ha.           HOL 

95%  Ethyl  Alcohol 

0.606 

0.2 

3 

9.1 

4 

85%  Ethyl  Alcohol 

1.2 

0.4 

•  •  • 

•    •     • 

•  •  • 

80%  Ethyl  Alcohol 

2 

0.77 

•  •  • 

•    •     • 

•  •  • 

Methyl  Alcohol 

•    •    • 

•    •    • 

4 

II. I 

66.6 

Chloroform 

Insol. 

Insol. 

66.6 

33-3 

0.526 

Benzene 

Insol. 

Insol. 

12.5 

Insol. 

Insol. 

I  Vol.  C2H6OH+4  Vols.  CHCU 

0.18 

0.0164 

66.6 

45 

5 

+4  Vols.  CeHe 

0.089 

00133 

25 

0.71 

1. 14 

I  Vol.  CHsOH  +4  Vols.  CHCI3 

•  •  • 

0.22 

66.6 

20 

20 

+4  Vols.  CeHft 

0-253 

0.066 

25 

6.6 

8.S3 

Ethyl  MORPHINE  CnHnONCOHXOCH*). 

too  cc.  HtO      dissolve   0.208  gm.  Ci7Hi70H(OH)(OCsH»)  at  25^    (SchaeSer,  x9xsO 
"      alcohol        "         1.33    gms.  "  '^ 

"     ether  "      66.6         "  "  •• 
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^M    XOBPHDVI   HTDBOGHLORIDE    Ci7Hi7NO(OH)(OCtH»).HC1.3HA 
CEHonin)  (see  also  on  preceding  page). 

Solubility  in  Water  and  in  Alcohol.   (Schaeffer.  191a.) 

Gms.  Ethyl  Morphine  HQ 


p« 

100  cc. 

«•. 

Water. 

AIoohoL 

IS 

8.7 

3-85 

25 

"   S 

5 

40 

25 

12. 1 

so  40  20 

These  results  differ  from  similar  data  for  commercial  samples  of  Dionin. 
The  differences  are  believed  to  be  due  to  the  impurities  (amorphous  salts  of  the 
vfinxiuas  of  the  ethylation)  in  commercial  products, 
loooc  H/)  dissolve  10  gms.  ethyl  morphine  hydrochloride  at  ord.  temp.  (Dott.  191a.) 

MntABD  OIL  Allyl  Isothiocyanic  Ester  CS:NCsHs. 

Solubility  in  Sulfur  by  Synthetic  Method.    (See  Note,  p.  16.) 

(Akxejew,  x886.) 

Cms.  Mustard  Ofl  per  loo'Gim. 

Sulfur  Layer.    Mustard  Oil  Layer. 
90  10  72 

100  12  67 

no  15  62 

120  23  SI 

124  (crit.  temp.)  3S 

Freezing-point  data  for  allyl  isothiocyanate  +  aniline  are  given  by  Kurnakov 

Solovev  (1916).     Results  for  methyl  4  isothiocvanate  +  phenanthrene  and 

■etbyl  isothiocyanate  +  naphthalene  are  given   by  Kurnakov  and   Efrenov 

mnusnc  acid  CuHhCooh. 

Solubility  in  Alcohols.    (Timofeiew,  1894) 

Gms.  Gms. 

^y^^  |.        CuHnCOOH  Alcohol.  f .  CuHhCOOH 

per  100  Gms.  «*«*!««.  »  .  per  loo  Gms. 

Sat.  Sol.  Sat.  Sol. 

Meth^  Alcohol        o  2.81    Propyl  Alcohol         o  s-6 

21  21.2  21  31.2 

31. s    59.2       "        "         36. s     55.3 

Ethyl  Alcohol  o  7.14    Isobutyl  Alcohol      o  6.4 

21         31  "  "  21  28 

Freezing-point  data  for  myristic  acid+palmitic  acid  are  given  by  Heintz  (1854). 

■AFBTHALINl  CmH.. 

1000  oc  HfO  dissolve  0.019  gm.  CioHg  at  o^  and  0.030  gm.  at  25''.       (Hilpert,  1916 ) 
Solubility  in  Acsnc  and  Other  Acids,    cnmofeiew.  1894.) 

Acetic  Add        6.7s         6.8       Isobutyric  Acid        6.7s        12.3 


**         "  21. s  13. 1  Propionic  Acid         6.75  13 

'^         "  42. S  31.1  "          "          21. s  23 

"         "  SI. 3  535  "          "          SO  79 

"         "  60  III  Valeric  Add             6.7s  9 

BotsrricAdd  6.75  13.6  /*         "             21. s  17 

21.  s  22.1  «          "              6s  167 

•*         "  60  131. 6 


9 

4 

8 

S 
7 
4 
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Solubility  of  Naphtbalbnb  in  Aqueous  Ammonia. 

(Hilpot.  1916.) 

Gins.  CmHs  per  1000  Gim. 
Solvent  ^vent  at; 

Aq.  5%NHi  0.030  0.044 

Aq.  io%NH8  0.042  0.074 

Aq.  25%NH8  0.064  0.162 

100%  NH9  33  120 

,  Aq.  2%  Pyridine  0.083  0.245 

Solubility  in  Methyl,  Ethyl,  and  Propyl  Alcohols. 

(Speyen.— Am.  J.  Sd.  [4]  X4«  394,  'oa ;  at  19.^,  de  Broyn— Z.  physik.  Chem.  lo^  784.  '9a ;  at  11^  ^ 

feiew — Compt. rend,  zia,  ii37t  V*) 

The  original  restilts  were  calculated  to  a  common  basis,  plotter^ 
cross-section  paper,  and  the  following  table  read  from  the  ctirves^ 


In  Methyl  Almhol. 

In  Ethyl  Alcohol. 

In  P-opyl  Akobol. 

f. 

Wt.  of  I  cc 
Solution. 

Gnu.  CtoHg 
per  100  Gins. 
CHsOH. 

Wt.  of  I  cc. 
Solution. 

Gms.  CiaHs 
per  xooGms. 
CaHftOH. 

Wt.ofrcc.       £?t5v^_, 
c^i..^^_          per  100  vrins.  -^ 
Solution.         *r,HrOH. 

0 

08194 

348 

0.817s 

S-o 

0.8285        4-45 

10 

0812 

5-6 

0.814 

7.0 

0.824          5.6 

20 

0.807 

8.2 

0.810 

9.8 

0.821          8.2 

25 

0.80s 

9.6 

0.809 

"•3 

0.820          9.6 

30 

0804 

II. 2 

0809 

13 -4 

0.820        II. 4 

40 

0.805 

16.2 

0.812 

19s 

0.823        16.4 

so 

0.813 

26.0 

0.822 

35  0 

0.837        26.0 

60 

0.837 

50.0 

0-855 

67.0 

0.867        50.0 

65 

0870 

■    •    • 

0.890 

96.0 

0.897        80.0 

70 

0.9023 

(68°)     . . . 

0.930 

179.0 

0.933       134  I  (68-2 

Equilibrium  in  the  System  Naphthalene,  Acetone,  Water. 

(Cady.  1898.) 

An  excess  of  naphthalene  was  added  to  each  of  a  series  of  mixtures  of  water 
acetone  and  the  temperature  determined  at  which  a  second  liquid  phase  r 
appeared.     Since  an  excess  of  naphthalene  was  present,  the  amount  dissolved 
not  known.     The  following  supplementary  experiment  was,  therefore,  requires 
ascertain  the  composition  of  the  saturated  solution  in  each  case.     "A  weig 
quantity  of  naphthalene  was  added  to  a  known  weight  of  the  mixed  liquids, 
amount  being  just  sufficient  to  cause  the  formation  of  two  liquid  phases.    '^ 
consolute  temperature  of  the  system  was  then  determined  and  the  experiment 
peated  several  times  with  different  amounts  of  naphthalene.     If  the  results 
plotted,  using  the  weights  of  naphthalene  in  a  constant  quantity  of  the  mi^ 
liquids  as  abscissas  and  the  temperatures  as  ordinates,  we  shall  get  a  series 
curves.     The  composition  of  the  liquid  phase  at  the  moment  when  the  syst^ 
passes  from  solid,  solution  and  vapor  to  solid,  two  solutions  and  vapor  is  given 
the  point  at  which  the  prolongation  of  the  curve  for  that  i>articular  mixture 
acetone  and  water,  cuts  the  ordinate  for  temperature  at  which  the  change  talc 
place.     This  method  requires  no  analysis  and  is  of  advantage  in  this  case  whes 
ordinary  quantitative  analysis  would  be  very  difficult."     Considerable  difficuli 
was  experienced  in  determining  the  consolute  temperatures.     It  was  necessai 
on  account  of  the  extreme  volatility  of  the  acetone  to  seal  the  mixtures  in  tube 

The  table  of  results,  calculated  with  the  aid  of  the  determinations  made  as  d 
scribed  above,  is  given  on  the  following  page. 
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NAPHTHALENE 


.E   SHOWING  THE  TEMPERATURES  AT  WHICH  SOLUTIONS  OF  THE  GiVBN  COM- 

siTios^s  Begin  to  Separate  into  Two  Layers  in  Presence  of  Solid 

(Cady,  1898.) 
(Calculated  as  described  on  preceding  page.) 


Gms. 

per  100  Gms.  Solution. 

A 

f. 

Acetone. 

Water. 

Naphthalene. 

65.5 

10 

89.92 

0.08 

53-3 

19.91 

80 

0.09 

45 

29.92 

69.67 

0.41 

38 

40.81 

58.22 

0  97 

32.2 

48.67 

48.68 

2.65 

28. s 

57.43 

36.64 

5-93 

28.2 

60.43 

25-75 

13.82 

*^  **^>^l»crms  for  intervals  of  10"  lie  so  close  together  that  they  are  practically 
i^'^Kviifihable  for  the  greater  part  of  their  length. 

SOLUBILITT  OF  NAPHTHALENE  IN  LIQUID  CaRBON   DiOXIDB. 
(BOchner,  1905-06.)    (Synthetic  Method  used.) 


Crit-Temp. 

Gms.  CmHs  per 
100  Gms.  Sat.  Sol. 

34  8 

8 

64 

54 

80 

100 

o^  Sms.  95%  formic  add  dissolve  0.30  gm.  naphthalene  at  18.5®.      (Aschan,  19x3  J 
[^^^«*  95%  formic  acid  dissolve  3.44  gms.  a  nitronaph  t  halene  at  18.5®.        ** 
P*^^  tor  equilibrium  in  the  systems:  naphthalene,  phenol,  water  and  naphtha- 
•*s-?^*^^^iuc  add  nitrile,  water,  determined  by  the  synthetic  method,  are  given 
r  »***»«»ieniians(i907). 

Solubility  op  Naphthalbnb  in; 

Carbon  Tetra       Carbon     Dl 
Chloride.  Sulphide. 

(Schroder  —  Z.  physik.  (Arctowski  —  Compt 
Ch.  IX,  457.  *93')    Kiui  X3X,  laa/ps:  Ecard.) 


Chloroform. 

(Spefen;  Etard.) 

*• 

Wt.  of  1  cc. 

•  . 

Solution. 

^Xo8 

•   •    • 

-  82 

>    •    • 

"■  50 

»   •   • 

"■  30 

»    •    « 

"■  10 

K       •       • 

0 

1 

393 

+  10 

355 

20 

300 

25 

.280 

30 

255 

40 

205 

50 

150 

60 

090 

70 

040 

Gms.  CioUs  per     Gms.  CioHg  peff  Gms.  Qo^  per 

100  Grama  too  Gms.  Sat*  too  Gms.  Sat. 

Solutioil, 


CHCW 


8 

15 
19 
25 
31 

35 
40 

49 
60 

73 
87 


8 
6 

5 

5 
8 

5 

I 

5 

3 
I 

2 


9.0 

14  o 
20  o 

33  o 
26.5 

35S 

47  S 
62.5 

80.0 


Solutico. 

o.6a 

1. 38 
23 

6.6 
14. 1 
19.9 


5 

3 
o 


27 
36 

41 
46 

57 
67.6 

79.2 
90  3 


o 

2 


Note.  —  Spcyers*  results  upon  the  solubility  of  C,oHg  in  CHC1„ 
•fccn  calculated  to  grams  per  100  grams  of  solvent,  agree  quite  well 
^  Etard's  (Ann.  chim.  phys.  [7I  2  570,  '94  figures,  reported  on  the 
itmoignauM CmH, per  100  grams  saturated  solution. 


NAPHTHALINE 
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Benzene. 


Solubility  of  Naphthalbnb  in: 

(Schrdder;  Etard;  Spcyen.) 
Chlor  Benzene.     Hexane. 


Toluene, 


f. 

Gniii.CioHs 
per  xoo  Gms. 

Gms.  CmHi 
per  100  Gms. 

Gms.  CipHi 
per  100  Gms. 

Wt.  of  X  cc 
Solution. 

Gnu. 
per  10c 

Solution. 

Solution. 

Solution. 

CA. 

-50 

•    •    • 

.  .  • 

0-3 

•    •    • 

- 

—  ao 

•    1 

1      • 

•  .  • 

1.9 

•    •    • 

• 

0 

•    1 

t      • 

•  •  • 

5-5 

0.9124 

• 

+10 

27 

S 

34.0 

9^0 

0.9126 

15 

30 

36 

.0 

31  0 

14.0 

0-9135 

is 

25 

40. 

s 

35  0 

17-5 

09155 

if> 

30 

45 

5 

39  0 

21.0 

0.9180 

42 

40 

54. 

0 

48.0 

30  8 

0.9250 

56 

50 

65 

0 

57-5 

43-7 

0.9350 

69 

60 

n- 

S 

705 

60.6 

0.9475 

83 

70 

88. 

0 

85.0 

78.8 

0.9640 

97 

80 

•     4 

>  • 

•  •  • 

•  •  • 

0.9770 

III. 

Freezing-point  data  (solubility,  see  footnote,  p.  i)  are  given  for  mixtu 
naphthalene  and  each  of  the  following  compounc^: 


a  Naphthol.  (Crompton  &  Whitely.  1895;    KOster. 

'95;  Vignon,  '91 ;  Miers  ft  Isaac,  'o8a.) 

fi  Naphthol.  (Crompton  &  Whitely,  1895;  ^gnon, 

1891;  Isaac,  1908.) 
a  Naphthylamine.       (Vignon,  1891.) 

Dihydronaphthalene.  (KOster,  1891.) 
Nitronaphthalene.        (Palazzo  &  Battelli,  1883.) 
Palmitic  Acetic  Ester.  (Batelli  &  Martinetti,  '85.) 
Paraffin.  (Palazzo  &  Battelli.  1883) 

Phenanthrene.  (Vignon,  1891;  Miolati,  1897.) 

Phenol.  ( Varaamoto.  *o8;  Hatcher  &  Skirrow,  '17.) 
O  Nitrophenol.  (Sapoechinikow,  '04;  Kremann,  '04.) 
P  Nitrophenol.  (Kremann,  1904.) 


2.4  Dinitrophenol.  ( (Saposcfainiko^ 
Picric  Acid.  (     Kxemann.  i 

Pyridine.  (Hatcher  &  Skirrow,  i 

Pyrocatechol.  (Kxemann  &  Janetiks 
Resorcinol.        (Vignon,  1891;    Kra 

Janet^y,  19x2.) 

Stearic  Acid.  (Courtonne.  18: 

Sulfur.  (Bylext,         .) 

Nitrotoluene.  (Kremann,  X90 

1 .2.4  Dinitrotoluene.  «* 

1.2.6  "        (Kremann  &  Rodini 

1.3.4 

1.3.5 

Trinitrotoluene. 
P  Toluidine. 
Thymol. 


(Kremaim,  X90 
(Vignon,  1891 .) 
(Roloff,  X895.) 


F.-pt.  data  are  also  given  for  the  following  mixtures: 

Nitronaphthalene  +  Paraffin.  (Campetti  &  Delgrosso,  X9X3;  Palazzo  &  BateU: 

ct  Nitronaphthalene  +  Urethan.  (Mascarelli,  1908.) 

«  Nitronaphthalene  -|-  o  Naphthylamine.      (Tsakalotos,  191 2.) 


Solubility 

IN  Aqueous  Hydrochloric  Acid  at  30*. 

(Masson,  191a.) 

i^ol  Sat. 
Solution. 

Mols.  per  Liter  Sat.  Sol. 

Gms.  per  Liter  Sat.  SoL 

HCl.              CoHtSOjH. 

HCl.             CoHtSQiH. 

1.1925 

0                        3 . 263 

0                   679 

I  •  1653 

I. 291               2.470 

47.08           514 

I    1553 

1.826              2. 117 

66.59           440.6 

I.III5 

4.017              0.762 

146.5              153.6 

I.II97 

7.232              0.089 

263.7            i8.5 

1. 1569 

r\.Z^              0.063 

360.3            13. 1 
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NAPHTHOIC  ACID 


[IIArafTHOXC  ACID  CmHtCOOH. 
emitter ol  aqueous  solutioii  contains  0.058  gm.  C10H7COOH  at  25^ 

^ttydnof  KAPHTHOIC  ACIDS  CuHiCOOH  (US'*  and  lei""  isomers). 
Sqlobdjtt  op  Each  Isomer,  Dbtermineo  Separately,  in  Water. 

(Derick  and  Kamm,  1916.) 

oc.  0.01  H  Ba(OH)s  Solution  Required 


1              «* 

perioocoftbeSa 

t.  Solution  of  the: 

118*  Isomer. 

161"  Ia(Mner. 

f                    0 

0-39 

0.19 

30 

0.56 

0.34 

40 

55-56 
71-72 

80 

90 
96-97 

1-34 
2.89 

6.7 

9-3 
14.6 

20.1 

0.69 

I -45 
3.48 
4.68 
8 

lo.S 

*  >tfS»BOL  CnHK>H. 

SOLUBILITT  IN  WaTER. 

«•. 

Gnis./fCMHK)H 

per  100  cc. 

Sat.SoL 

Authority. 

"S 

0.044 

(Kuriloff,  1897.) 

«Si 

0.074 

(Ktteter,  1895) 

.^                 29. s 

0.0876 

(Kuriloff,  1898.) 

the  solubtltty  of  isomorphous  mixtures  of  fi  naphthol  and  naphthalene 
25.1*  are  given  by  KOster  (1895). 

^'"^^  or  0  Naphthol  in  Aqueous  Solutions  of  Picric  Acid  at  29**. 
X  -  -  - 


(Kuriloff.  1898.) 

Cms.  per  100  oc.  Solution. 


CH^HCNOfcV 
O 

0.0124 

0.0157 

0.0158 

0.0158 

0.0212 

0.0229 

0.0449 

0.0706 

0.2138 

0.2126 


CmHtOH. 
0.0877 

0.0886 
0.0894 
0.0875 
0.0860 
0.0712 
0.0562 
0.0259 
O.OI51 
O.OOII 

o 


Solid  Phase, 
/f  Naphthol 


« 


"  +^  Naphtholpicnte 
/f  Nai^ithdpiciate 


u 


"  +PicricAdd 
Picric  Add 


f 


V^^  are  also  given  for  the  distribution  of  fi  naphthol  between  water  and  ben- 

"^   The  mean  of  the  cone,  in  C«H«  layer  divided  by  cone,  in  HtO  layer  is  eiven 

^^Jjh .  The  temperature  is  not  given.    The  determination  of  the  fi  naphthol  was 

*^S^^  an  iodine  titration  method. 

^"<  coefficient  of  distribution  of  0  naphthol  between  HsO  and  CHClt  at  25^  is; 

«*^  1 IW)  4-  COOa  in  CHCU  »  O.OI7I.  (Maiden.  1914  ) 

.»Ua  for  the  solubility  of  0  naphthol,  picric  acid  (naphthol  picrate)  and  their 
JVBvrei  in  benzene,  determined  by  the  synthetic  (sealed  tube)  method,  are  given 
bfKiinloff  (1897a). 

100  oc.  90%  alcohol  dissolve  about  55  gms.  /J^CioHtOH  at  15.5"*. 

(Greenish  and  Smith,  1903.) 

100  fnH.  95%  formic  acid  dissolve  3. 11  gms.  0  CiJItOH  at  i8.6^    (Ascfaaa,  1915.) 


p  MJuruiauAi                                   440 

Solidification  Temperatures  of  Mixtures  of  fi  Naphthol  and  Sai 

(Bellucd,  X9X3.) 

l*of                Cms.  fl  CwHjOH  per                     t*of                    GnM.tfCMH,OHp 
Solidification.          xoo  Crms.  Miztuze.               Solidificatioa.              xoo  Qvda.  Mixtun 

121. 7                         100                                  80                                  40 

1x6.5                   90                        68                        30 

III                                 80                                  52.5                             20 

105                       70                        34  Eutec.             10 
97.5                     60                        38.5                      s 
88                          50                         42                          0 

Freezing-point  Data  (Solubility,  see  footnote,  p.  i)  are  given  foe  t 

Following  Mixtures  : 

a  Naphthol  +  a  Naphthylamine. 

1  " 

(Vignoo.  x89x.) 
« 

"             +  Dimethylpyrone. 
"             4"  Resorcinol. 
+  />  Toluidine. 
fi  Naphthol  4-  cr  Naphthol. 

'*             4-  a  Naphthylamine 

1      f 

(Kendall,  X9X4) 

(Vignon,  X89X.) 

(Vignon,  x89x;  Philip.  X903.) 

(Vignon.  X891 ;  Crampton  and  Wlutdiy. 

(Vignon,  xSgx.) 

"             -h  Dimethylpyrone 
+  Picric  Acid, 
-h  Sulfonal 
+  /)  Toluidine. 

(Kendall,  X9X4.) 
(Kendall,  X9x6.) 
(Bianchini,  X9X4.) 
(Vignon,  x89x.) 

Ac. 

0 

0.027 

10 

0029 

20 

0.031 

30 

0.037 

40 

0.048 

t*. 

p  Sulphmic 
Ac. 

tfSulphooic 
Ac. 

SO 
60 

0059 
0.075 

081 
1. 01 

70 
80 

0.097 
0.130 

1-37 
1.80 

90 
100 

0.17s 
0.228 

2.40 
319 

a  NAPHTH7LAMINE  p  Sulfonic  Add,  1.4  a  CioH<NHt.SQ|H. 
a  NAPHTHYLABAINE  o  Sulfonic  Add,  1.2  a  CioH»NHs.SQai. 

Solubility  of  Each  Separately  in  Water. 

(Dolinski,  x9os-) 
(jTOi.  per  lop  Cms.  H|0»  Cms.  per  xoo  Cms.  VL^^. 

t  .  p  Sulfonic         o  Sulphooic 

Ac. 

0.24 
0.32 
041 
052 
0.65 

The  coefficient  of  distribution  of  $  naphthylamine  between  benzene  an( 
at  25**  is;  cone,  in  C«H6t-  cone,  in  H2O  =  279.  The  coefficient  for  a  nap 
mine,  similarly  determined,  is  252.  (Farmer  and  War 

Freezing-point  Data  are  given  for  the  Following  Mixture 

«  Naphthylamine  +  Phenol.  (Philip,  1903.) 

4-  Quinol.  (Philip  &  Smith,  1905.) 

4-  Resorcinol.  (              "                ;  Vignon,  X891.) 

+  p  Toluidine.  (Vignon,  X891.) 

$  Naphthylamine  4-  rhenol.  (Kremann.  X906.) 

"                    4-  Rescorcinol.  (Vignon,  x89x.) 
+  /)  Toluidine. 

p  NAPHTHYL  BENZOATE  C.HftCOOCioHT. 

100  gms.  95%  formic  acid  dissolve  0.25  gm.  CeHiCOOCioHz  at  1 8.6*. 

(Aflch 
NARCEINE  C23H27NO8  +  3H2O. 

100  gms.  H2O  dissolve  0.078  gm.'narceine  at  13®;  100  gms.  80%  alcohol  < 
0.105  gm.  at  13°. 

100  gms.  CCI4  dissolve  o.oii  gm.  narceine  at  17°  (Schindelmeiser,  1901] 
gm.  at  20®  ((iori,  19 13). 


II 
II 
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ISCOnNB  CiJl»N07. 

Solubility  in  Several  Solvents. 


NA&COTINl 


Solmt* 

f. 

Cms.  Narcotine  per 
too  Cms.  Solvent. 

Authority. 

Vater 

IS 

0   I» 

(Guerin.  19x3.) 

Vatflr 

20 

0.00445 

iZaiai,  19x0.) 

icetone 

IS 

41.0* 

(Guerin,  1913.) 

iq.  so  VoL  %  Acetone 

IS 

0.7* 

« 

Iniline 

20 

25 

(ScholU.  191a.) 

pyridine 

20 

2.3 

« 

?q)eridine 

20 

1-7 

K 

)khylamine 

20 

0.4 

U 

Carbon  Tetrachloride 

20 

1.04 

(Gori.  xgxj.) 

rrichlor  Ethylene 

IS 

6.S 

(Wester  and  Bruins,  19x4.) 

30  of  Sesame 

20 

0.086 

(Zalai,  X910.) 

*  Per  100  cc.  solvent. 

lODTmUM  CHLORIDE  NdC1.6H,0. 

Solubility  in  Water.    (MatlgxMo,  1906,  X909.) 
Method  of  obtaining  saturation  not  stated. 


rfy  of 

SaLSoL 


Gms.  NdCU  per  loo  Gms. 
Sat.  Sol. 


Gms.  NdCU.6HX)  per  100  Gms. 


Water.  Sat.  Sol.  Water. 

13  1-74  4967  98.68  71.12  246.2 

^^  ...  ...  140  ...  ... 

100  gms.  abs.  alcohol  dissolve  44.5  gms.  (anhvdrous)  NdCU  at  20^.     Saturation 

as  obtained  by  spontaneous  evaporation  of  the  solution  over  HaSOi. 

(Matignon.  1906.) 

100  gms.  anhydrous  pyridine  dissolve  1.8  gms.  anhydrous  NdClt  at  about  15°. 

tturation  obtained  by  daily  agitation  of  the  solution  for  some  weeks.  (Matignon,  '06.) 

■ODYIOUM  COBALTICYANmS  Ndt(CoC«N«),.9H,0. 
iooogm8.aq.  10%  HCl  (du  - 1.05)  dissolve  4. 19  gms.  salt  at  25*".  Games  &Willand,  '16.) 

K|DY]inJM  GLTCOLATE  NdCCHaOa)!. 

^  liter  H/)  dissolves  4.609  gms.  salt  at  20^.  (Jantach  &  C^rOnkraut,  1912-13.) 

KDnaUM  MOLYBDATE  Nd.CMoOOa. 

y^  liter  HiO  dissolves  0.0186  gm.  salt  at  28°  and  0.0308  gm.  at  75°.  The 
tttures  were  frequently  stirred  at  constant  temperature  during  only  two  hours. 
B^-^_ (Hitchcock,  1895.) 

BOOmiUM  Double  NITRATES. 
SoLUBiuTY  IN  Aq.  HNOi  OF  Jy=  i.325(=»  51.59  Gms.  HNOa  per 

100  CCj  AT   16®.    Oantsch,  1912) 


DoubkSalt. 


Formula. 


Kxiymium  Magnesium  Nitrate    [Nd(N08)6]2Mg3.24H20 


Gms.  Hydrated 

Double  Salt  per 

xoo  Gms.  Sat.  SoL 


u 


li 


« 


H 


li 


it 


li 


u 


II 


Ni3 
CO, 
Zna 
Mn, 


It 


II 


it 


97.7 
116. 6 

151. 6 

177 

296 


Nickel 
Cobalt 
Zinc 
Manganese 

IDYMIITM  OXALATE  Nds(Cs04)a.ioH20. 
Solubility  in  Water  at  25**  by  Electrolytic  Determination. 

(Rimbkch  and  Schubert.  1909.) 
le  liter  sat.  solution  contains  0.0053  nig.  equivalents  of  anhydrous  salt  —  0.49 
^raun. 

BiLmr  in  Aqueous  20%  Solutions  of  Methyl,  Ethyl  and  Triethyl 
Amine  Oxalatas,  Roughly  Determined.    (Grant  and  James.  191 7.) 

c.  aq.  20%  methyl    amine  oxalate  dissolve  0.027  gm.  neodymi.im  oxalate. 
etJiyl  "  "  •'       aiOT 

triethyl        "  "•  "       0.065 


«4 


tl 


l« 


(4 


<• 


M 


HIODTMIUM  OXALATE  450 

Solubility  of  Nbodymium  Oxalatb  in  Aqueous  Solutions 
Nbodymium  Nitrate  at  35^    0*m«  Md  RofamMii.  191  j^ 

(The  mixtures  were  constantly  agitated  at  constant  temperature  (1 
weeks.) 


Cms.  Sat.  Sol. 

SoKdPhue. 

Gnu.  pcsr  IOC 

» Cms.  Sftt.  Sol. 



NdtCC^J,. 

NcWNO^,. 

Nd|(C^«)^ 

NdtCNQ,),. 

Sofi^^^^^^  AmBi 

0.18 

6.46 

Nd.(Q0«)«.iiHd0 

2.07 

47.64 

NcWC^-^^WiiW 

0.54 

12.23 

M 

2-54 

50.52 

« 

0.76 

17.78 

« 

2.89 

52.82 

« 

0.85 

22.67 

M 

3.17 

54.67 

m 

0.96 

27 -43 

M 

2.21 

56.48  probiibty 

-  .  _■  .■  ^i 

1.28 

31  36 

« 

1.44 

59-68 

N«H^=*^ 

1.38 

35  26 

M 

1.33 

59-67 

•ft 

it 

1.66 

38.70 

M 

1. 21 

59-70 

•• 
am 

1.88 

42.13 

M 

0.96 

59-75 

1.96 

44.82 

M 

•    •    • 

60.46 

W 

i.2j.24>  Nd,(C04)s.2jNd,(NO»),.24HiO. 

NEODTMIUM  Dimethyl  PHOSPHATE  Nd,[(CH»),P04k. 

100  gms.  H/)  dissolve  56.1  gms.  Ndi[(CH«)iP04]t  at  25^  and  about 
at  95°.  (Mociu  •ad 

NEODTMIUM  SULFATE  Nds(SO«)s. 

Solubility  in  Water. 

(Muthnuiui  and  RoUg,  1898.) 
Cms.  NdsCSOOa  per  loo  Gms.  Gnu.  Nds(S0|)a  per  loo  Gnt.       "^ 

'  {       Solution.  Water.  Solution.  Water. 

o         8.7  9.5  50         3.5  3.7 

16  6.6  7.1  80  2.6  2.7 

30         4.7  5  108  2.2  2.3 

NEODTMIUM  SULFONATES. 

Solubility  in  Water. 

Gns.  AnhjT- * 
Sulfonate.  Formula.  f.  ^^q^^      Anthority.     ^' 

HdO. 

Neodymium : 

m  (Nitrobenzene  NdICtH4(N0i)S0|]a.6H^  15     46.1       (Holraben.  1901^ 

Bromo/     Sulfonate     Nd[C«H,Br(i)N0,(4)S0b(3)]s.8H,0  25        7.25      (KaU& James, » 

NEODTMIUM  TUNQSTATE  NdtCWOOt. 

One  liter  HtO  dissolves  0.0190  g^m.  Nds(W04)s  at  22^  0.0168  em.  at  6^* 
0.0152  gm.  at  98°.  The  mixtures  were  not  constantly  agitate!  and  only 
hours  were  allbwed  for  saturation.  '    (Hitcfarock.  ii^ 

NEON  Ne. 

Solubility  in  Water. 

(v.  Antxopoff,  1909-10.) 
t*.  o.  10.  aa  5a  4a        -    So> 

Coef.  of  Absorption /3    0.0114  0.0118  0.0147   0.0158  0.0203   0.03 

The  results  are  in  terms  of  the  coefficient  of  absorption  as  defined  by  Bui 
(see  p.  227)  and  modified  by  Kuenen,  in  respect  to  substitution  of  mass  of  H 

for  volume  of  HiO  in  the  formula     Absorp.  coef.  Kuenen  —  — ^ ftt^tt^'^'^ 

'^  massoftUOxP 

NEUaiNE  PERCHLORATE  CH,.CH.N(CH,'),OM  HC10«. 

100  gma.  HiO  d*68o2*i»  «  *->  gms.  of  the  salt  at  14.5"*.        (QqCbud  k  Hobold,  nt^^'^ 
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■L  BROMATE  Ni(BiOi)s.6H/). 

BUDS,  cold  water  dissolve  27.6  gms.  nickel  bromate. 


MIOKIL  BBOMATE 


BL  BB 

OmDE  NiBr,.6HiO. 

Solubility 

IN  Watbk. 

(ttard.  1894.) 

r. 

Gnt-NiBrs 
per  100  Gnu. 

V. 

Gms.  NiBri 

per  100  Gms. 

Solution. 

f. 

Gms.NiBi^ 

per  100  Gms. 

Sdution. 

—20 

47-7 

25 

57.3 

80 

60.6 

—  10 

50.5 

30 

58 

100 

60.8 

0 

53 

40 

591 

120 

60.9 

+10 

55 

50 

60 

140 

61 

20 

56.7 

60 

60.4 

BL  GABBONATB  NiCQ^ 
liter  H^  dissolves  7.789' X  io~^  mols.  NiCd  «  0.0925  gm.  at  25^ 

(Ageno  and  Vails,  1911.) 


Sms.  of  the  amieous  solution  saturated  at  9.8"  contain  2.36  cc.  of  the  vapor 
S  miUigraiiis  NL    In  blood  serum  it  is  2 1  times  as  soluble.         (Armit,  1907.) 


3L  CHLORATE   Ni(aOJ, 


Solubility 

IN  Water. 

(MeusKT  — Ber 

•  3S»  I4i9> 

, 'oa.) 

GfM. 

NKOaJt 
pcriooGns. 

Mob. 

Ni(ao^       Solid 

per  100           Phase. 
Mab.HtO. 

f. 

Gms. 

Ni(aQi)> 

per  100  Gms. 

Solution. 

Mob. 
Ni(aO«)t 

per  100 
mSs.HsO. 

49  55 

7.84   Ni(aOt>s^6H/> 

48 

67.60 

16.65   I 

51  52 
52.66 

8.49 

8.88 

55 
65 

68.78 
69.05 

17-59 
18.01 

56.74 

10.47 

79-5 

75  50 

24.68 

64  47 

1535 

-135 
-  9 

31-85 
26.62 

3-73 
2.90 

SoBd 


Ice 


Gr.  of  solution  saturated  at  +  18  ->  z.66i. 


_  _  to  Carlsoo  (1910)  100  gms.  sat.  sol.  in  H|0  at  16^  contain  64.1 'gms. 
DOi  ^od  iia  of  sat.  sol.  «  1.76. 

XL  PerCHLORATE  Ni(aO«)s.9H,0. 

Solubiuty  in  Water. 

(GolcUvB  Mad  Tcriikoinki,  191s.) 


46i 

NKOO), 

^tJSA  rfc«T 

t* 

id 

NUdO),     soBdPbe*. 

S^SoL 

periooGns. 
Bfi, 

JM— a  F^HBE. 

m  . 

Sit.  SoL  1 

periooGns.  «««•«■— ■*»^ 
HiO. 

0 

Ice 

—  21-3 

... 

92.5'Ni(CIO^»9H^ 

9     ... 

33  19 

m 

0 

1.573 

104.6   Ni(CI0j,.sIM> 

3      ••• 

46.68 

" 

7-5 

1.576 

106.8  moo^sofi 

7    ..• 

70 

m 

18 

1.576 

no. I 

...    loe  +  iri(ClQj»9ll/> 

36 

1.584 

1X2. 2              " 

7    ••• 

90 

WaOME^ 

45 

1-594 

118. 6 

MICKIL  OHLORIDE 
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MICKIL  CHLORTOE  NiCl,.6HiO. 

Solubility  in  Water. 

(EUrd.  1894) 


r. 

Cms.  NiClt 

per  100  Cms. 

Solutum. 

f. 

Gms-NiO. 

per  100  Gms. 

SolutioQ. 

r. 

GmNiO, 
SobtioB 

-17 

29.7 

25 

40 

60 

451 

0 

35 

30 

40.8 

70 

46 

+10 

37-3 

40 

42.3 

78 

46.6 

20 

391 

50 

43-9 

100 

46.7 

>  cc.  sat. 

HCl  solution  dissolve  4 

ems.  NiCls  at  I2^ 

(DittcM 

100  gms.  abs.  alcohol  dissolve  10.05  fi^s*  NiCU  at  room  temperature. 
100  gms.  abs.  alcohol  dissolve  53.71  gms.  NiCls.6HsO  at  room  temjKratutt 

100  gms.  abs.  alcohol  dissolve  2.16  gms.  NiCls.7HsO  at  17^  and  1.4  nns.at3'. 

100  gms.  saturated  solution  in  glycol  contain  16.2  gms.  NiCU  at  room  tem- 
perature. (deCoiiiBA.i9o$J 

too  cc.  anhydrous  hydrazine  dissolve  8  gms.'  NiCli  at  room  temp,  and  fdof 
tion  is  colored  violet.  (Wdsh  and  Biodenoo.  191$^ 

too  gms.  95%  formic  acid  dissolve  5.9  gms.  NiCli  at  20.5*.  (Afcbm. i9W^ 

When  I  gm.  of  nickel,  as  chloride,  is  dissolved  in  100  cc.  of  10%  aq.  HQ  aoc 

shaken  with  100  cc.  of  ether,  0.0 1  per  cent  of  the  Nickel  enters  the  ethereal  byer 

(]iiyfiBS.i9ti- 

NICKEL  CITRATE  Ni,[(C00CH,),C(0H)C001,.2H,0. 

100  cc.  sat.  solution  in  water  contain  0.28  gm.  Ni  =^^0.94  gm.  anbydroo 
salt  at  lo"".  (Fkfcerii«.i9iS 

NICKEL  Potassium  CITRATE  K4Ni[(C00CH,),C0HC001,. 

100  cc.  sat.  sol.  in  water  contain  3.9  gms.  Ni  »  41  gms.  salt  at  lo^ 

(Pickerim.  i9'5 

NICKEL  HYDROXIDE  NiCOH),. 

Aqueous  ammonia  solutions  of  nickel  hydroxide  were  evaporated  in  a  vacuui 
desiccator  and  samples  withdrawn  at  intervals  for  analvsis.  The  results  obtap* 
in  duplicate  series  yielded  different  curves.  For  2  n  NHj  the  gms,  Ni  per  "* 
varied  from  0.17  to  0.83.  For  4  n  NHj,  the  gms.  Ni  per  liter  varied  fromO* 
to  1.8.  (Bonsdoill,  t9( 


NICKEL   lODATE 

Ni(IO,),. 

Solubility 

IN 

Water. 

(Meusser  —  Bcr 

.34,  2440.  'oi.) 

f. 

Gms. 

Ni(I03)2 

per  100  Gms. 
•  Solution. 

Mols. 
Ni(IO«)2              SoUd 
per  100  Mols.        Phase. 
H2O. 

f. 

Gms. 

Ni(I(X)s 

per  100  Gms. 

SdutioD. 

Mols. 
Ni(IOi)s             Mid 
per  100  Mob.        Phase. 
HsO. 

0 

0-73 

0  033 

Ni(I03)Mn,0 

18 

0-55 

0.0245 

maoik^B^ 

18 

I  01 

0045 

<( 

50 

0.81 

0035 

M 

30 

1 .41 

0.063 

it 

75 

1.03 

0045 

M 

0 

0-53 

0.023 

Ni(I08)2.2HaO  (1) 

80 

1. 12 

0049 

M 

18 

0.68 

0030 

•• 

30 

I  135 

0050 

Niao^ 

30 

0.86 

0.039 

<( 

50 

1 .07 

0046 

M 

50 

1.78 

0.080 

« 

75 

I  02 

0.04S 

M 

8 

0.52 

0.023 

Nia03)2.aH,0  (a) 

90 

0988 

0.044 

« 

(1) 

a  Dihydrate. 

(a)  fi  Dihydrate. 
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NIOKIL  lODZDI 


[ODmS  NiI,.6HtO. 

Solubility  in  Water.    (Eurd,  1894.) 


Gnu.  Nilt  per  *• 
100  Gnu.  Solutioo 

52  25 

55-4  30 

575  40 

59-7  50 


Gms.  Nilipv 
100  Gms.  Solution. 


60.7 
61.7 

63s 
64.7 


f. 

60 

70 
80 
90 


Gms.  NUt  per 
100  Gms.  SotatioiL 


64.8 

65 
65.2 

6S-3 


olation  the  tr.  pt.  for  NiIi.6H/)  +  NiIt.4H/)  is  at  43''. 

PALATE  Ni[CHsCH0H(C00)h.3H/). 

it.  aolutioii  in  water  contain  0.02  gm.  Ni  »  0.06  gm.  salt  at  lo^ 

VITRATI  Ni(NO0,. 

Solubility  in  Water. 

CTnnk  —  Wlss.  Abh.  p.  t.  RdchansUlt,  3,  439,  '00.) 


(Pickering,  1915.) 


IS.  Mob. 


Gms.  MoIa. 


^ 

Ni(NO|)t 
periooMol 

Solid 

*•           P 

Ni(NO^ 

Ni(NOs)s 

Solid 

Gms. 

Is.      Phase. 

cr  100  Gms. 

per  looMols 

Phase. 

tiao. 

HsO. 

Solution. 

HsO. 

.02 

6.31 

Ni(NOs),.9HaO 

20 

49. 06 

9.49 

Ni(NOs)aj6HsO 

.48 

6.43 

M 

41 

55-22 

12. 1 

«« 

13 

7   79 

«• 

56.7 

62.  76 

16.7 

4( 

94 

6  55 

Ni(NOs)a^sO 

58 

61  .61 

159 

Ni(NO|)B^sO 

•59 

7.01 

M 

60 

61.99 

16.0 

«( 

.11 

7.16 

M 

64 

62.76 

16.6 

M 

.00 

7-44 

«« 

70 

63 -95 

17.6 

4« 

32 

7.86 

«« 

90 

7016 

23    I 

«« 

59 

9-3 

•• 

95 

77.12 

33-3 

M 

sat.  solution  in  glycol  contain  7.5  gms.  Ni(NOs)t  at  room  temperature. 

(de  Coninck.) 
ihydrous  hydrazine  dissolve  3  gms.  Ni(NOs)s  at  room  temp. 

(Welsh  and  Broderson,  1915.) 

>XAI.ATB  Ni(COO),. 

95%  formic  acid  dissolve  o.oi  gm.  at  19.8^  (Aschan,  1913.) 

SULFATE  NiS04.7H,0. 

3ILITY  IN  Water.     (Steele  and  Johnson.  1904;  see  also  Tobler.  Etard  and  Mulder.) 


mms  >«iS04  per 
100  Oms. 

SoKd 
Phase. 

f. 

Grams  NiSO*  per 
100  Gms. 

Solid 

hnioQ. 

Water.  ^ 

Solutioo. 

Water. 

A  Ottac. 

347 

25 -74 

NiS0«.7H|0 

33  0 

30   25 

43-35 

NiSO«j6lIaO 

1.40 

27.22 

" 

35-6 

30-45 

43-79 

'      (blue) 

3  99 

31-55 

M 

44-7 

32 -45 

48.05 

4« 

7.48 

37  90 

M 

50-0 

33-39 

50-15 

44 

9  99 

42.46 

M 

53 -o 

34.38 

52 -34 

«• 

3.57 

44.02 

« 

54.5 

34-43 

52-50 

NiSO«j6HsO 

1.38 

45-74 

M 

57 -o 

34.81 

53-40 

"  (green) 

1.20 

45-5 

14 

60 

35-43 

54.80 

•4 

3-35 

43-57 

NiSO«^HsO 

70 

37-29 

59-44 

M 

5-25 

43  35 

"     (Wue) 

80 

38.71 

63-17 

M 

D.49 

43-83 

M 

99 

43  42 

76.71 

« 

1  points,  hepta  hydrate  «=±  hexa  hydrate  =  31.5*. 
xatc  (blue)  5=*  hexa  hydrate  (green)  =  53.3*. 
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Solubility  op  Mixtures  op  Nickel  Sulphate  and  Coppbi 

(Fock.-Z.KiyA.Min.a8to  187*  '97^ 


Results  at  35^ 

Gms.  per  100  Gnu.  H^. 

Uol.  per  cent  in  Sohidon. 

Uol.  percent  in  Solid  Plu 

CuSO«.        NiSQ».' 

'CttSO». 

NiSOft. 

CuSQ«. 

NiSOft. 

9.62      583.9 
41.66      484.4 

1-57 
7.69 

98-43 
92  31 

0-35 
2.12 

99.65 
97.88 

f  75-39    553-5 
Z06.40    506.5 

172.0      483.8 
186.9      468.0 

11.66 
16.92 

25  63 
27.90 

88.34 
83.08 

74.37 
72.10 

4.77 
6.52 

13.88 

C18.77 

(94.91 

95-23 
93  48 
86.17 
81.23 
5.09 

Results  at  67®. 

20.04    729 -3 
66.01     706.2 
88.08    501.6 
47-94    675.0 

2.65 
8.31 

13-55 
16.39 

97-35 
91.69 

86.45 

83.61 

0-93 
2.86 

3.92 
6.66 

99-07 
97.14 

96.08 
93-34 

249-9      747-8 

24.46 

75-54 

22.32 

77.63 

Solubility  op  Mixtures  op  Nickel  Sulphate  and  S 

phate,  etc. 

(Koppel;  Wetxel  —  Z.  physik.  Chedk.  5a,  401,  '05.) 


Cms. 

per  100 

Gms. 

per  100 

Mob.  per  too 

t». 

Gms.  Sdutioo. 
NiSO*.        Na»S04.' 

Gms. 
NiS04. 

.H,0. 
NajSO*.' 

Mob. 

HK). 

NiS04. 

NasSO«. 

0 

16.94 

7.61 

22.46 

10.09 

2.61 

1.28 

5 

17.99 

10 

85 

25 

28 

15 

24 

2.94 

1-93 

10 

18.97 

13- 

85 

28. 

26 

20. 

64 

329 

2.61 

20 

18.76 

17 

31 

29. 

31 

26. 

87 

3.410 

3  404 

25 

17-85 

16. 

S4 

27. 

Zl 

25 

11 

3-i8i 

3  208 

30 

16.74 

15 

34 

24 

64 

22. 

58 

2.868 

2.861 

35 

16.28 

14 

91 

23- 

66 

21. 

67 

2-753 

2.744 

40 

1535 

14. 

49 

21. 

88 

20. 

65 

2.546 

2.6x6 

18.5 

19.61 

16. 

49 

30- 

70 

25- 

80 

3  56 

327 

20 

20.13 

16 

IS 

31 

59 

25 

35 

3  67 

3-21 

25 

21.20 

14 

77 

11 

II 

23 

06 

3  85 

2.92 

30 

22.60 

12 

.80 

34 

98 

19. 

82 

4.07 

2-59 

35 

23.62 

10 

78 

36 

01 

16. 

43 

4.19 

2.08 

40 

24.92 

9 

39 

37 

•93 

14 

29 

4.41 

1. 81 

18.5 

16.80 

18 

93 

26 

14 

29 

45 

3  04 

372 

20 

15.48 

20 

.18 

24 

.06 

31 

37 

2.80 

3  97 

25 

10.92 

24 

.13 

16 

81 

37 

13 

1.96 

4.70 

30 

6.40 

28 

71 

9 

87 

44 

25 

1-15 

5.60 

35 

4-54 

31 

•65 

7 

13 

49 

59 

0.838 

6.28 

40 

4.63 

31 

37 

7 

24 

49 

03 

0.843 

6.21 

Ni 


NL 


Ni; 


Nl 


! 


Ni 
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NIOKIL  SULTATI 


or  Nickel  Potassium  Sulfate  NiKi(S04)i.6HiO  in  Water. 

(Tobler,  1855;  v.  HAuer.  1858.) 


Cms.  NiK<(SOJt  per  100  Gmi.  H^. 


Gms.  NiR,(SO«),  per  100  Cms.  H/). 


aoUer.) 

5-3 
8.9 

13.8 
18.6 

24 


(▼. 


.) 


14 


03 


ft  . 

(Tobler.) 

(▼.  Hauer.) 

so 

30 

•    •    • 

60 

35-4 

20.47 

70 

42 

•  •  • 

80 

46 

28.2 

^ot.i7BiLiTY  OF  Nickel  Sulfate  in  Aqueous  Solutions  of  Methyl 

Alcohol  at  14®. 

(de  Bruyn,  1903.) 

^Small  test  tubes  of  4-6  cc.  capacitypwere  used.  They  were  almost  completely 
■kI  'With  the  salt  and  solvent  and  placed  in  the  bath  in  an  inclined  position 
nt^aalt  occupying  the  upper  part  of  the  tube.  This  caused  a  "spontaneous 
■JJ^tioo  of  the  solvent.  The  solutions  were  analyzed  by  precipitating  NiO 
*■>  KOH  at  the  boiling  point,  in  porcelain  vessels. 


itV^CCBt 

Co 

as.  NiSU4  per  xoo  unn 

IS.  Sat.  Sol.  in  Contact  1 

ntb: 

»S«^ 

"^as." 

NiSO«.6^aas 
Solid  Pbue. 

NiS04.6H,0/faa 
Solid  Phase. 

NiSO«.4H/>as 
SolidPhase. 

o(BiD) 

26.4 

26  (low) 

27.2 

25.1 

10 

19.7 

22(?) 

20.4 

•    •    • 

ao 

131 

14.7 

14 

14.8 

30 

6.8 

6.6 

75 

•    •    • 

40 

3.8 

2.4 

31 

•    •    • 

50 

1-3 

I 

1-4 

1-4 

60 

0.8 

0.4 

0.6 

•  •  • 

70 

0.6 

0.2 

0.4 

•  ■  • 

80 

0.65 

0.2 

0.4 

0.66 

«S 

i-S 

0.3 

0.7 

•  •  • 

90 

S-7 

1.2 

^•s. 

•  •  • 

95 

II 

6 

9(?) 

•  ■  • 

100 

16.8 

12.4  (low) 

15.7  (low) 

738 

^'^«.6H/)  a  is  greenish  blue.     NiS04.6H|0    is  more  greenish  than  the  a  salt. 
Nubility  of  NiSO4.3CHjOH.3H/)  in 'Aqueous  CH/)H  at  I4^ 

(de  Bruyn,  1903.) 

Wt.  Per  cent 
CHaOH. 

90 

92.5 

95 

975 
100 

Woodmately  two  hours  were  allowed  for  attainment  of  equilibrium, 
^niutioos  containing  more  than  15%  HjO  the  salt  is  gradually  transformed 
vNS04.6H|O^. 
100  gms.  absolute  ethyl  alcohol  dissolve  1.4  gm.  NiSOi.yHjO  at  4**  and  2.2 

f*-  *t  17*.  (de  Bruyn,  189a.) 

/OOfms.  sat.  solution  in  glycol  contain  9.7  gms.  NiSO^  at  room  temp. 

(de  Coniock.  I905-) 

SUUriDB  NiS. 


wi.  pjf  cent 

Giiit.NiSO 

CH^OH. 

100  Gm.  S. 

8S 

1-93 

86 

1-73 

87 

1.48 

88 

I    25 

89 

1. 01 

Gms.NiS04per 
100  Gms.  Sat.  SoL 

0.70 
0.50 

0.4SS 
0.77 

3  72 


r'H  1  ^ 


One  liter  H1O  dissolves  39.9  X  lO"*  gm.  mols.  NiS  -  0.0036  gm.  at  18**,  by 

oadoctivity  method.  (Weisd.  1906.) 

FMion-poait data  for  NitS+NatSand  NiaSi+NasS  are  given  by  Friedrich  (1914). 
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NICOTINE  CioHuNt. 


Solubility  in  Water. 

(Hudson,  1904.) 


Determinations  made  by  Synthetic  Method,  for  which  see  Note,  page 
Below  60^  and  above  210°  both  liquids  are  miscible  in  all  proportions;  like^ 
with  percentages  of  nicotine  less  than  6.8  and  above  82  per  cent  the  liquid  < 
not  snow  two  layers  at  any  temperature.  E^low  94^  the  upper  layer  is  wa 
Above  94^  the  upper  layer  is  nicotine.  The  curve  plotted  from  the  foUov 
results  makes  a  complete  circle. 


Percentage  of 

Nicotine 
in  the  Mixture. 

1  emprisKuic  oi 

Appeannce  o( 

TwoLayen. 

Tempeimture  of 

Homogeneity. 

Degrees  C. 

6.8 
7.8 

94 
89 

95 
15s 

10.0 
14.8 

75 
6S 

•      •      • 

200 

32.2 

61 

210 

49  0 
66.8 
80.2 

64 
72 

87 

205 
170 

82.0 

129 

130 

Additional  data  for  the  above  system  are  given  by  Tsakalotos  (1909).  ' 
values  for  the  temperatures  of  saturation  are  in  general,  from  i^  to  5®  lower  t 
those  of  Hudson. 

NIOBIUM  Potassium  FLUORIDE  NbKsFr. 

Solubility  in  Water  and  in  Aqueous  HF  and  Aqueous  KF  Solutic 

(Ruff  and  Sdiiller,  191 1.) 


The  determinations  were  made  in   platinum  vessels 
shaken  for  3  hour  pteriods  at  constant  temperature  and 
filtered  through  platinum  funnels. 


The  mixtures  n 
the  saturated  soluti 


^/\liftfin^ 

*• 

Gms.  per 

100  Gms.  Sat. 

Solution. 

Solid  Phase. 

OOiVCDb* 

li  • 

NbF.. 

KF. 

HF. 

Water 

16 

SI9 

2.98 

0.3s 

K«XbOF».H|0 

a 

16 

7.07 

S'33 

4-35 

K«NbOF».H«0+KtNb 

Aq.  10.95%  HF 

16 

4.33 

2.32 

10.43 

K«NbFr 

"      7-41%  KF 

16 

1. 16 

554 

0.13 

K,NbOF..HdO 

"      7-39%I:F 

16 

2.67 

6.04 

S-39 

K«NbOF».H«0+K»NU! 

Water 

85 

30 -39 

14.68 

035 

K«NbOF».H|O0) 

Aq.4.8i%KF 

80 

11.66 

10.08 

I. S3 

« 

NITRIC  ACID  HNOi. 

Distribution  of  Nitric  Acid  between  Water  and  Ether  at  25? 

(Bogdan,  1905,  1906.)  — 


Mols.  HNOj  per  Liter  of: 

A 


Mols.  HNOi  per  Liter  of: 

-*• 


HjO  Layer. 

0.9145 
O.481I 

0.2644 

0.1392 


Ether  Layer. 
0.085s 
0.0278 
0.00894 
0.00278 


HsO  Layer. 
0.09005 
0.04749 
0.02760 
0.02462 


Ether  Layer. 

O.OO181 

0.00064 

0.00029 

0.00025 
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NITBIC  ACID 


RxaraocAL  Solubiutt  of  Nitric  Acid  and  Water,  Determined  by  the 

Freezing-point  Method. 

(Kttiter  ftud  KrenMnn,  1904;  lee  also  Pickeriog,  1893.) 


Gms.HNOb 

Cms.  HNOs 

if.                     per  100  Gbh. 

Solid  Phase. 

f. 

per  100  Gnu. 

Solid  Phtise. 

S«t.SoL 

Sat.  Sol. 

10                         13.9    loe 

-40 

69.7 

HN0|.3H,0 

JO                   22.9    " 

—42  Eutec. 

70. s 

"  +HNO,.H,0 

30                         27.8     - 

-40 

72.5 

HNOb.H|0 

40                         3IS     " 

—38  m.  pt. 

77-75 

« 

43  Eutec.       32.7    " 

+HN0b.3H,O 

-40 

82.4 

w 

40             34.1 

HNOb^HiO 

-SO 

86. s 

<c 

30               40 

M 

-60 

88.8 

t* 

20                 49.2 

M 

—66.3  Eutec. 

89.95 

**  +HNOb 

18.5m.pt.    53.8 

M 

-60 

91.9 

KSOu 

20             585 

M 

-50 

94.8 

u 

30             65.4 

M 

—41.2m.pt. 

100  , 

M 

Ni 


Solubility  in  Water. 


er^Ber 

.  34*  sfaflk  Vi; 

Bnim— 2.  phynk.  Cbem.  33^  73s,  '00;  Bohr  and  Bock  —  Wied.  Ana 

44,  318.  '91 .) 

t* 

CotfldcBt  Of  Abeorptioo     /#• 

"SohibrntyB'. 
0 .0233* 

ff. 

0 

00235* 

o.0239t          ...J 

0.00239* 

5 

0.0208 

0.0215        0.0217 

0.0206 

0.00259 

10 

0.0186 

00196        0.0200 

0.0183 

0. 00230 

15 

0.0168 

00179        00179 

0.0165 

0.00208 

30 

00154 

00164        00162 

O.OI51 

0. 00189 

25 

00143 

00150        00143 

00139 

0. 001 74 

y> 

00134 

00138 

0.0128 

0.00161 

35 

00125 

0.0127 

O.OII8 

0.00148 

40 

O.OI18 

00118 

O.OIIO 

0. 00139 

50 

0.0109 

00106 

00096 

000121 

60 

0.0102 

o.oioo 

00082 

0. 00105 

80 

0.0096 

•    .   •                                  ... 

00051 

0. 00069 

100 

00095 

O.OIOO 

00000 

0.00000 

•W. 

t  B.and  B. 

}B. 

For  values  of  0,  fi',  and  q,  see  Ethane,  p.  285. 

Single  determinations  of  the  solubility  of  nitrogen  in  water  reported  by  HOfner 
(1906^),  Bohr  (1910),  Mailer  (1912-it)  and  von  Hammel  (1915),  are,  on 
^  average,  about  2-3  units  in  the  fourth  place  higher  than  the  above  figures 
<if  WinUer  for  the  absorption  coefHcient  fi.  Drucker  and  Moles  (1910),  gpve  an 
oteoave  review  of  the  literature  and  present  results  which,  they  state,  are  m  very 
g^iiCactory  agreement  with  previous  determinations.  A  critical  review  of  the 
^^i^ture  of  the  solubility  of  nitrogen  in  water  and  in  sea  water  is  given  by 


*Je  (IQ17). 

^>ata  for  the  solubility  of  the  nitrogen  of  air  in  water  are  given  by  Fox  (1909a). 
oxygen  was  removed  from  air  and  the  solubility  of  the  residual  N  +  i.i8§% 
|.  ---"I  was  determined.  After  making  correction  for  the  argon,  the  followmg 
^^'^iiula  for  the  solubility  of  pure  nitrogen  in  water  was  deduct : 

1000  X  cocf.  of  abs.  0  -  22.998  —  0.5298  /  -h  0.009196  fi  —  0.00006779  /». 

I>^  for  the  solubility  of  nitroeen  in  water  at  pressures  up  to  10  atmospheres 
^e  giv»  by  Cassuto  (19 13).  The  solubility  was  found  to  increase  at  a  some- 
^^'^^  iiower  rate  than  proportional  to  the  preasure. 
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Solubility  of  Nitrogen  in  Sea  Watbr. 

(Fox,  1909a). 

Before  using  the  sample  of  sea  water  for  the  solubility  determinations  it 
found  necessary  to  add  acid,  otherwise  the  COi  could  not  be  b(^ed  out  or  tlie 
precipitation  of  neutral  carbonates  prevented.    The  very  small  amount  of  add 
was  titrated  back,  using  phenolphthaleine  as  indicator. 

The  results  are  in  terms  of  number  of  cc.  of  nitrogen  (containing  argon)  ab- 
sorbed by  1000  cc.  of  sea  water  from  a  free  dry  atmosphere  of  760  mm.  pnasm. 

The  calculated  formula  expressing  the  solubility  is: 

1000  a  =  18.630  —  0.4304  <  +  0.007453/*  —  0.0000549^ 
—  Cf  (0.2172  —  0.007187 1  H-  0.0000952  /•). 

^*S^^S^    **"°*-    **•      **•      "*•      '**•     »«••     **"•     "**• 

o  18.64  1702  15.63  14.45  13.4s  12-59  11.86  11.25 

4  17-74  16.27  14.98  13.88  12.94  12.15  11.46  10.89 

8  16.90  15.51  14.32  13.30  12.44  11.70  11.07  10.53 

12  16.03  M.75  13.66  12.72  11.93  11.25  10.67  lo-i^ 

16  15.18  14  13  12.15  11.73  10.81  10.27  9.80 

20  14.31  13.27  12.34  11.57  10.92  10.36  9.87  9.44 

A  recalculation  of  Fox's  determinations  to  parts  per  million,  with  coRWtiai 
for  vapor  pressure,  is  published  by  Whipple  and  Whipple  (191 1 ). 

Solubility  of  Nitrogen  in  Aqueous  Solutions  of  Sulfuric  Acid 
Results  at  2 1  ^.    (Bohr,  xgxo.)  Results  at  20^  (CSinbA  i9*i 

Normality  of  Absorption  Coef.  Normality  of  Abaorp.  Coef .  Percent       Oltiiaki  Sohdtt7 

Aq.  H1SO4.        ^(Bunaen).         Aq.  HtS04.     ^  (Bunsen).  H^SO«.  Eipce»Bl» 

o  0.0156  24.8  0.0048  O  O.OIS37 

4.9  0.0091  29.6  0.0051  35.82  0.008441 

8.9  0.0072  34.3         o.oioo  61.62         0.0061M 

10.7  0.0066  35-8*       0.0129  95.6  0.01672 

20.3  0.0049 

•  «-  about  96%. 

For  definitions  of  Absorption  Coef.  (Bunsen)  and  Solubility  Expression  ^ 
wald),  see  p.  227. 

Solubility  of  Nitrogen  in  Aqueous  Salt  Solutions. 

(Braun.) 

Coefficient  of  Absorption  of  N  in  Barium  ChkHride  Sdutions  of: 

f.  / * 

13.83  Per  cent       11.92  Per  cent.       6.90  Per  cent.        3.87  Per  cent.        3-33  *«^ —   o^ 

5     0.0127     0.0137     0.0160     0.0180     °*^  "^  A3 

10     O.OII7     0.0125     0.0147     0.0166     ^-^^^^L 

15     0.0104     0.0114     0.0132     0.0148     0.0  ^^-^^ 


20 


0.0092       0.0098       O.OI18       0.0132       0.0:^'^ 


25       0.0078       0.0086       0.0104       O.OII4      0.0 

Coefficient  of  Absorption  of  N  in  Sodium  Chloride  Solutions  of: 


r 


XI. 73  Per  cent.       8.14  Per  cent.         6.4  Per  cent.  2.12  Per  cent. 

5     0.0102     0.0127     0.0138  0.0179 

10      0.0093      O.OII3      0.0126  0.0164 

15     0.0081     o.oioi     0.0113  0.0147 

20      0.0066      .0.0087      0.0098  O.OI3I 

25      0.0047       0.0075      0.0083  O.OII3 

Solubility  of  Nitrogen  in  Pojcobol, 

(Bunsen.) 

t^                0°.       5"*.      lo^.  I5^      2o^ 

Vols.  N  *  dissolved 

by  I  Vol.  Alcohol.         0.1263    0.1244    0.1228  0.1214    0.1204    o 

*  At  o*  and  760  nun. 
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.UBILrlTT   OF  NmOGBN  IN  MIXTURES  OP  ETHYL  AlCOHOL  AND  WATER 

AT  25**. 
Gust,  xgoi.) 

auks  in  terms  of  the  Ostwald  aolubility  expression,  see  p.  227. 

Vol.  %  H«0  in       Vol.  %  Alcohol  in  Dissolved 

Miztiire.  Mature.  N  (^. 


100 
80 

67 
O 


o  0.01634 

20  0.01536 

33  0.01719 

100  (99-S%  Alcohol)  0 .  143  2 


Solubility  op  Nitrogen  in  Several  Solvents  at  20*^  and  25^ 

Gust.) 


I- 

Iter  0.01634 

iffiae  0.03074 

arixm  Disulfide  0.05860 
iitio  Benzene  0.06255 
tcnme  0.1159 

icedcAdd  0.1190 

Cjkne  0.1217 

NflAkobd       0.1225 


t- 

Solvent. 

tn^ 

Ai. 

0.01705 

Toluene 

0.1235 

0.1186 

0.02992 

Chloroform 

0. 1348 

0.1282 

0.05290 

Methyl  Alcohol 

0.1415 

0.1348 

0.06082 

Ethyl  Alcohol  (998%)  0. 1432 

0.1400 

0.III4 

Acetone 

0.1460 

0.1383 

0.II72 

Amyl  Acetate 

0.1542 

0.1512 

0.II85 

Ethyl  Acetate 

0.1727 

0.1678 

0.1208 

Isobutyl  Acetate 

0.1734 

0. 1701 

"w^ility  of  Nitrogen  in  Petroleum.    Coefficient  of  Absorption  at 

10*  =  0.135,  at  20**  =  0.1 17. 

(Gniewasz  and  Walfiss,  1887.) 


SoLUBiLrrY  OF  Nitrogen  in  Aqueous  Propionic  Acid  and  Urea 

Solutions. 

(Braun.) 
^^  Coefficient  of  Absorption  of  N  in  CtH«C00H  Solutions  of: 


^     • 

11.22  percent. 

9.54  per  cent. 

6.07  per  cent. 

4.08  per  cent. 

3.82  per  cent. 

s 

0.0195 

0.0204 

0.0208 

0.0210 

0.0209 

lo 

0.0178 

0.0182 

0.0186 

0.0192 

O.OI9I 

»5 

0.0159 

0.0163 

0.0164 

0.0169 

0.0167 

ao 

0.0146 

0.0147 

0.0148 

0.0154 

ooiss 

^5 

0.0130 

0.0134 

0.0134 

0.0137 

0.0137 

Coefficient  of  Absorption  of  N  in  C0(NH|)i  Solutions  of: 


<$^S  per  cent. 

1 1.9  per  cent. 

9.42  per  cent. 

6.90  per  cent. 

5.15  per  cent. 

2.28  per  cent. 

0.0175 
0.0162 

0.0179 
0.0167 

0.0190 
0.0176 

0.0198 
0.0183 

0.0197 
0.0182 

0.0199 
0.0184 

0.0150 
0.0140 
0.0130 

0.0149 
0.0139 
0.0130 

0.0158 
0.0146 
0.0133 

0.0165 
O.OI5I 
0.0137 

0.0165 
O.OI5I 
0.013s 

O.OI71 
0.0155 
0.0139 
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Solubility  of  Nitrogen  in  Aqueous  Solutions  of  Chloral  Hydrate  at  15^. 

Results  by  von  Hamme/  (1915)- 

Cms. 
CCUCH(OH),       Abs.  CoeL 


Results  by  MQller,  C  (1912-13.) 

Gmi. 

d^  of  Aq. 
Sol. 


Ca,.CH(pH), 

per  xoo  Cms. 

Aq.  Sol. 

O 

15.8 
28.2 

37-25 

47 

56.52 

71.5 
78.8 


Absoip.  Coef . 


1.0738 
I. 1422 
I . 1946 
I  2535 
1.3225 
1. 441 

I    503 


0.0170 

0.0158 

0.01422 

0.01300 

0.01275 

0.01245 

0.01420 

0.01492 


per  xoo  Gms. 
Aq.  Sol. 

O 

IS 
26.1 

37  6 

48.9 
61.3 
70.9 
79.1 


fi  at  is'. 

0.0170 
0.0152 
O.OI41 
0.0123 
O.OII5 
O.OII4 
O.OI31 
0.0156 


Sofaibilitrii 

0.01796 
0.0160 

0.0149 
0.0130 
0.0I3I 
0.0120 
0.0138 
0.0165 


Solubility  of  Nitrogen  in  Aqueous  Solutions  of  Glycerol. 


Results  of  Muller,  C. 
(1912-13). 


Results  of  von  Hammel       Results  of  Dnicker 


Gma. 

(CIW)H)r 
CHOH  per 

xoo  Gms. 

Aq.  Sol. 

25 
42.2 

51-5 

58 
80.25 

90 

95 


^16  of  Aq. 
Sol. 


1. 061 


I 
I 
I 
I 
I 


108 

133 

151 
212 

240 


Abs.  Cocf . 
0  at  IS*. 

0.01266 

o .  00976 

0.00759 

o . 00703 

0.00530 
0.00583 


(19I5). 
Gms. 

(CHiOH)r 
CHOH  per 

100  Gms. 

Aq.  Sol. 

15.7 


Abs.  Coef. 
Watts'. 


and  Moles  (1910). 
Gms. 

xoo  Gms. 


Sol.    '  (aitinU)> 


1.249     0.00716 


29.9 
46.6 

57-6 
67.1 

77 
88.5 


0.01400 
0.01087 
0.00840 
0.00698 
0.00635 
0.00527 
0.00536 


Aq.  Sol. 
O 
16 

29.7 
48.9 

74.5 
84.1 


o  0.0156 

1.0392  0.0103 

1.0744  0.0067 

1. 1 263  0.0052 

1 .  193 1  0.0025 

1. 2213  0.0024 


99.25  0.00524 

Solubility  of  Ns  in  pure  isobutyric  acid  oidu  "=  0.9481,  lu  (Ostwaid)  »  0.1651* 

(DruckeraiidMola.i9{»^ 
Solubility  of  Nj  in  aq.  37.5%  isobutyric  acid  oi  du  ^  0.9985,  /»  (Ostwald) 

=  0.0396.  (Dnicker  and  Mote.  «9«j[ 

Solubility  of  Nj  in  aq.  37.5%  isobutyric  acid  o(  du  ^  0.9985,  l»  (Ostwakl) 

=  0.0384.  (Dnicker  and  Molo.  i9«^ 

Solubility  of  Nitrogen  in  Aqueous  Solutions  of  Several  Compounds. 

(HUiner,  1906-07.) 

Cone,  of  Aq.  Solution. 


Aq.  Solution  of: 


Glucose 

it 


it 


Normality.     Gms.  per  Liter. 

I 

0.5 


Alanine 

Glycocol 

Aribinose 

Levulose 

Erythritol 

Urea 

Acetamide 


(a  Aminopropionic  Acid) 
(Aminoacetic  Add) 


0.25 


180 
90 

45 
89 

75 

150 
180 

122 

60 

59 


f. 

20.18 

20.21 

20.2 

20.19 

20. 16 

20.21 

20.25 

20.25 

20.18 

20.22 


Ah«.CoefJ- 

O.OI21S 
0.01380 
0.01480 

O.OI213 
O.OI2I2 

0.01203 
O.OI22I 

O.OI32I 
0.01477 
0.01475 


Solubility  of  Nitrogen  in  Aqueous  Solutions  of  Cane  Sugar  at  i5  • 

.(MUller,  C,  191 2-13) 


Gms.CHaO,, 
per  100  Gms. 
Aq.  Solution. 

11.38 
20 

2Q.93 


rfuof 
Aq.  Sol. 


I 
I 
I 


050 
082 
128 


Abs.  Cocf.  fi 
at  IS*. 

0.01480 
0.01280 
0.01053 


Gms.  CijHjcOu 
per  100  Gms. 
Aq.  Solution. 

30- 12 

47.  8q 

48.57 


rfit  of 
Aq.  Sol. 

1. 129 
1.220 
1.223 


Abs. 


Coi-9 


•tiS- 

0.01090 
0.00785 
0.00700. 


Data  for  the  solubility  of  nitrogen  in  defibrinated  ox-blood  and  ox  serum  u^ 
pressures  varying  760-1400  mm.  Hg  are  given  by  Findlay  and  Creighton  (l  ^^^  h 

Data  for  the  solubility  of  nitrogen  in  liquid  oxygen  are  given  by  Erdm**  •*" 
Bedford  (1904)  and  Stock  (1904.) 
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^^^•O-mr  OF  Nitrogen  in  Methyl  Alcohol  Solutions  op  Potassium 

Iodide  and  of  Urea. 

(Levi.  1901.) 

Solvent.        Solubility  of  N  (in  terms  of  the  Ostwald  Solubility  Expression  /)• 

^^UorolUrem  ai  s*.  At  is*.  At  25'. 

per  100  Gtns.  >  "  »  <  *  »  ^  ^  » 

ny>H  Sohttkm.  ^^  ^^  Solvent.         /».       d^  of  Solvent.       /u.       thk  of  Solvent.       /». 

0    (-poreCH^H)   O.8080  O.2154  O.7980  0. 1923  O.7937  O.1649 

2.152  u  0.8171    0.2028    0.8070   0.1802    0.8019    0.1524 

{.053    **  0.8249     0.1966     0.8015     0.1756     O.8101      0.1466 

>.g39  ••  0.8930    0.1676    0.8841    0.1464    0.8801    0.1258 

•738  uitti  0.8148    0.2030    0.8050    0.1823    0.7997    01561 

.^41   *«  0.8231   O.I951   0.8122  0.1750  0.8080  O.1491 

.377  -  0.8350  0.1878  0.8241   0.1690  0.8193  0.1444 

Solubility  of  Nitrogen  in  Ethyl  Ether. 

(Chhstoff.  191 3.) 

GRiks  in  terms  of  the  Ostwald  expression  /  (see  p.  227) ,  k  ~  0.2580,  /»  ~  0.2561. 


OXH  OXIDE  (ic) 

NO. 

Solubility  in  Water. 

(Winkler.  1901.) 

fi-             fi'- 

«.                     f. 

fi' 

^. 

«• 

0.0738    0.0734 

0.00984             40 

00351 

0.0325 

0.00440 

0.0646    0.0641 

0.00860             50 

0.0315 

0.0277 

0.00376 

0.0571     0.0564 

0.00757              60 

0.0295 

0.0237 

0.00324 

0.0515     0.0506 

0.00680              70 

0.0281 

0.0195 

0.00267 

0.0471     0.0460 

0.00618             80 

0.0270 

0.0144 

0.00199 

0.0430    0.0419 

0.00564              90 

0.0265 

0.0082 

0.00114 

0.0400    0.0384 

0.005x7           100 

0.0263 

0.0000 

0.00000 

ralues  of  /9,  fi'  and  9, 

see  Ethane,  page  28« 

9 

Sa.UBiLmr  of  Nitric  Oxide  in  Aqueous  Sulphuric  Acid  Solutions 

AT  I8^ 

(Lunge,  1885;  Tower,  1906.) 


H|SO« 


98 
90 
80 
70 
60 
50 


Sp.  Gr. 
at  IS*. 

1.84 

1.82 

1-733 
1. 616 

I    503 

1-399 


Tension  of 
H,0  Vapor. 


o.  I  mm. 

0.4  " 

i-S    " 

3.1  " 

6.2      " 


Solubility  Coefficient  * 
fo  at  i8*. 


iDuity 
of  NO 

0.0227 
0.0193 
O.OII7 
O.OII3 
O.OI18 
0.0120 


(0.035,  L.) 


(0.017,  L.) 


Volume  of  NO  (at  760  mm.)  per  i  volume  of  aqueous  H1SO4. 

Solubility  of  Nitric  Oxide  in  Alcohol. 

(Bunaen.) 
.0  -o  ,^0  .-O 


5.N0* 


24'' 
0.261 


o"  5  10"        15^        20' 

0.316    0.300    0.286    0.275    0.266 
^rted  by  i  vol.  Ale. 

•  At  o*  and  760  mm. 

^Ua  for  the  solubility  of  nitric  oxide  in  aqueous  solutions  of  FeS04,  NiS04r 
^and  MnCls  at  20^  are  given  by  Usher  (1908);  Hafner  (1907)  and  Man- 
taad  Zecbeulmayer  (1906). 

oeabs.  coef.  fi  for  N  in  sat.  aq.  NiS04  at  20**  is  0.0245;  for  sat.  C0SO4  it  if 
188  and  for  sat.  aq.  MnCls  it  is  0.0082. 
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IITB( 

OUS  OZID 

Coefficient  < 

•1 

a 

N,0. 

Sol 

(unsen;  Roth, 
absorption  0 

UBDLITY  IN  WA' 
X897;  Knopp,  1904; 

0.20s 
O.171 

0.143 
O.I2I 

0.104 

FER. 
Geffcken,  1904.) 

SolubiltW  in  Tetms  of  OttmM 
Expttttaaa  (f),' 

5 
10 

15 
20 

(B.) 

1.0954 
0.9196 

0.7778 
0.6700 
0.5961 

(R.) 

I . 1403 

0.9479 
0.7896 

0.6654 

0.5752 

(R.) 
Z.161 
0.981S 
O.831S 

O.7131 
0.6281 

o.pioi 

0.7784 

0.6739      0.6756 

0.5942 

*  CakoUted  by  Geffcken. 
For  definitions  of  fi  and  q,  see  p.  285;  for  /,  see  p.  227. 

Note.  —  Knopp  and  also  Geffcken  call  attention  to  the  fact  that 
Roth  in  making  his  determinations  used  a  rubber  tube  betwea  the 
gas  burette  and  the  shaking  flask,  and  give  this  as  an  ezplaxutioo  of 
the  high  results  which  he  obtained. 


Solubility  op  Nitrous  Oxidb  in  Aqueous  Sulphuric  Acn)- 

(Lunge  —  Ber.  14*  9188,  '81;  tee  abo  Gcffcken'a  lesnlts.) 

Sp.  Gr.  of  H^O^  1 .84         1 .80         1-705  1 .45 

Vols.  N,0  dissolved 
by  100  vols.  H3SO4         75.7  66 .0         39 .  x  41 .6 


100  vols,  of  KOH  solution  of  1.12  Sp.  Gr.  absorb  18.7  vols. 
100  vols,  of  NaOH  solution  of  z.io  Sp.  Gr.  absorb  23.1  vols. 


Solubility  of  Nitrous  Oxide  in  Aqueous  Solutions  op 

(Geffcken.) 

Results  in  terms  of  the  Ostwald  Solubility  Expression  (I).  Sec 


In  Hydrochloric  Acid.       In  Nitric  Acid.         In  Sulphtuic  Add 


sX^ 


ill 


Cms.  HQ 

N2O  Dissolved 

per  Liter. 

18.22 

36.45 
72.90 

0.755      0.577 
0.738     0.568 
0.716     0.557 

Gms.HNO,    NaO  Djaaolved 
per  Liter.        /j,.  ^. 

36.52     0.777     0.597 

63.05      0.777     0.602 

126.10     0.775     O.61I 


Gms.H«S(X.    N,0 
per  liter.    ^1^ 

24.52     0.734  O.5P 

49.04     0.699  0.5, 

98.08     0.645  0.5 

147.12     0.602  0.4< 

196.16     0.562  0.41 


In- 
566 

6j 


Solubility  of  Nitrous  Oxide  in  Aqueous  Solutions  o 

(Roth.) 

Phosphoric  Acid. 


Cloeffident  of  Abs.  in  HsPO«  Sohitioos  of: 

* 


Oxalic  Aci« 

Oxfficientof  Al 
(COOH). 


^i 


<4: 


s 

10 

IS 
20 

as 


3.38%. 

1-057 
0.8827 

0.7388 

0.6253 

0.5427 


4.72%. 
I -0365 
0.8665 
0.7258 
0.6147 

05329 


8.84%. 
0.9883 
0.8296 
0.6977 
0.5926 

0.5143 


9.89%. 

0.963s 
08101 

06826 

0.5810 

0.5054 


13.35%. 
0.9171 
0.7711 
0.6505 

O'SSSS 
0.4860 


o3ia%.  3 

1. 1450  I.I 

0.9526  09 

0.7940  0.7 

0.6694  0.6 

0.5784  OS 


S 
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NiTBous  ozmi 


OF  Nitrous  Oxide  in  Aqueous  Solutions  op  Propionic 

Acid  at  20°. 

(KaoppO 


OH 

■P- 


15.15        60.42        158.4  176.6  544-0 

0.6323      0.6369        0.6504        0.6534        0.7219 


TY  OP  Nitrous  Oxide  in  Aqueous  Salt  Solutions. 
Y  Geffcken  in  terms  of  the  Ostwald  expression  (/).      See 


Formula. 

Cone,  of  Salt  per  litrr. 

SoluUlity  of  NsO. 

GramEquiv. 

Grams. 

'i». 

'» 

1  Chloride 

NH4CI 

O-S 

26.76 

0.730 

0-5S7 

1  Chloride 

NH4CI 

I.O 

53-52 

0.691 

0.529 

hloride 

CsCI 

O-S 

84.17 

0.710 

0-544 

[iloride 

LiCl 

05 

21  .24 

0.697 

0-53S 

bloride 

LiCI 

I.O 

42.48 

0.623 

0.483 

Bromide 

KRr 

05 

59-55 

0.697 

0536 

Bromide 

KRr 

10 

119. II 

0627 

0.485 

Chionae 

KCl 

05 

37  3 

0.686 

0.527 

Chloride 

KCl 

1 .0 

74.6 

0.616 

0.475 

Iodide 

XI 

05 

83.06 

0.702 

0.541 

Iodide 

KI 

i.o 

166.12 

0.633 

0.492 

Hydroxide 

KOH 

05 

28.08 

0.668 

0.5x4 

Hydroxide 

KOH 

10 

56.16 

0-559 

0436 

Chloride 

RbCl 

05 

60.47 

0.695 

0.533 

Chloride 

RbCl 

10 

120.95 

0.625 

0.483 

f  Knopp,  in  terms  of  the  coefficient  of  absorption.     See 


Focmiila. 

Nitrate     KNO, 


Copc.  of  Salt  per  Liter. 
Kormality. 


it 


It 


u 


jate         NaNO, 


it 
it 
ti 


0.1061 
0.2764 
0.5630 
I. 1683 

01336 
03052 

0.6286 

1. 1200 


Grams. 

10.74 
27.94 

56.97 
118. 2 

"-37 
25 -97 
53  50 
95-30 


Coef .  of  Abaoiptioo 
of  NfO  at  ao". 

06173 
0.6002 

0-5713 
0.5196 

0.6089 

05876 

05465 
0.4926 


Rothi  in  terms  of  the  coefficient  of  absorption. 


Coeffident  of  Absorptioii  of  NsO  at: 


•  f. 

IO«». 

if^ 

•o*. 

1^: 

1.0609 

0.8812 

0.7330 

O.OIQI 

0.5363 

1.0032 

0.8383 

0.7026 

0 . 5962 

0.5100 

0.9I3I 

0.7699 

0.649s 

0.5520 

0-477S 

0.8428 

0.7090 

0.5976 

0.5088 

0.4424 
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Solubility  op  Nitrous  Oxide  in  Aqueous  Salt  S^ 
Restilts  by  Gordon  in  terms  of  coefficient  of  absorptiorx^  ^ 


Concentration  of  Sah. 


Coefficient  of 


Sah. 

Cakium  Chloride 
it 

u 

Lithium  Chloride 
(t 

tt 

Lithium  Sulphate 
it 


Grams  per 
100  Grama 
Solutkm. 

5 

9 

I 

3 
II 

2 

S 
8 


n 


tt 


Potassium  Chloride 


n 


« 


Magnesium  Sulphate    5 

7 
10 

4 

7 

14 
22 

2 

4 
6 

8 

12 

5 
8 

12 

3 

5 

13 


Potassium  Sulphate 

ti 

Sodium  Chloride 


It 


Sodium  Sulphate 

4( 


It 


Strontium  Chloride 

it 


tt 


79 

86 

99 

35 

8S 
48 

37 
46 

56 
90 

66 

78 
90 
64 

58 
08 

62 
78 

20 

88 

78 
76 

53 
44 
31 
73 
24 


Gram 

Mols. 

per  liter. 

0-547 
0.964 

1-416 

0.319 

0.928 

2.883 

0219 

0.521 

0.836 

0.521 

0.687 

0.997 

0.676 

1  037 
2.147 

3  414 
0.154 
0.285 

1. 107 
1 .614 

2  391 
0427 

0646 

0.974 
0215 
0.380 

o  939 


5*. 

0.819 
0.668 
0.510 
0986 
0878 
0.606 

0934 

0.79s 
0646 

0.766 

0.708 

0569 

0.879 

0.799 

0.654 

0.544 
0.986 

0.918 

0.800 

0-713 
0.634 

0.808 

0692 

0559 
0928 

0848 

0.644 


xo'' 


0.697 

0.586 

0441 

0.831 

0.743 
0.512 

0.792 
0.665 

0.555 

0.664 

0.586 

0.491 

0.751 

0.693 

0.574 

0.459 
0.831 

0.763 

0.682 

0.603 

0.532 

0.677 

0.574 

0.486 

0.788 

0.709 

0.547 


XUTIONS. 

See  p.  227. 

ofNjOit: 
IS* 


.591   0.500 

•509  0-435 
.380  0.328 

.700  0.594 

-629  0.536 

'437  0.382 

'670  0.569 

-  557  0.474 

-  ^77  0.415 
c^  ^  -5^1  0.471 
^  ,  >4S8  0.414 

o.^^7  0.J46 
o.^^3  0.555 
o  ^^^   ^-^94 

0.35^ 
o.7(^ 


0.63;^ 

0.58$^ 
0.510 

0449 
0.584 

0.482 

0.417 
0.671 

0.610 

0.463 


0.430 

0.339 
0.605 

0542 
0.509 

0-434 
0.386 

0.49s 
0416 

0-354 
^.578 

^•550 
^•390 


Solubility  op  Nitrous  Oxide  in  Alcohol  and  in  Aqueous  Chu^*^ 

Hydrate  Solutions  at  20-. 

(Bunsen;  Knopp  —  Z.  physik.  Ch.  48*  zo6,  '04.) 


In  Alcohol  (B.). 

A 


In  Aq.  Chloral  Hydrate  (K.). 


O 

5 
10 

15 
20 

24 


Vols.  N,0 
(at  o*  and  760  mm.) 
per  I  Vol.  Alcohol. 

4.178 
3-844 

3  541 
3-268 

3  025 
2  853 


Normality 
of 
CsHClsCHsG. 

0.184 

0445 
0942 

1. 165 

1.474 

I  .911 


CsHCl^JIsO 
er  liti 


Cms. 
)J1 
per  liter. 

30.43 

73 -60 

155 -8 
192.7 

243.8 
316.4 


Coef.of 
Aba.  of  N^. 

0.618 
0.613 
0.596 
0.589 

o  579 
0.567 


Solubility  of  Nitrous  Oxide  in  Petroleum.     Coefficient  op 

Absorption  at   10°  *•  2.49,  at  20°  —  2. 11. 

(Gniewasz  and  Walfisz  —  Z.  physik.  Ch.  i,  70,  '87O 
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NiTsousOxros  in  Aqubous  S(H.unoNS  of  Glycerol  and  of  Urba. 

(Roth,  1897.) 
Coefficient  of  Absorption  of  N|0  in  Glycerol  Solutions  of: 

5^6  Per  cent.  6.73  Per  cent.      la.ia  Per  cent.     16.34  Per  cent. 

1.097  I.OS5  0-999  0-959 

0.917  0.887  0.841  0.810 

0.767  0.745  0.710  0.686 

0.647  0.630  0.605  0585 

0556  0542  0527  0508 

Coefficient  of  Absorption  of  N|0  in  Urea  Solutions  of: 

■ *- \ 

rr  cent.   4J97  per  cent.  6.37  per  cent.   7.30  per  cent.   9J97  per  cent. 

104     1.096     1.088     i.ioi     1.069 

921  0.920  0.909  0.921  0.901 

771  0.773  0.761  0.772  0.761 

653  0.656  0.644  0.655  0.651 

569  0567  0.559  0.570  0.569 

r  OF  Nitrous  Oxide  in  Aqubous  Solutions  of  Glycerol.' 

(Henkel,  1905,  1912.) 

Results  at  1$"*.  Results  at  20**. 

jroeroL      Absorption  Coef .  a.  Per  cent  Glycerol.      Absorption  Coef.  a. 

0.7327  o  0.6288 

9  0.7181  2.36  0.6131 

8  0.7103  4.88  0.5993 

7  0.6844  ^.88  0.5903 

2  0.6668  9.86  0.5633 

>S  0.6410  15.82  0.5315 

18  0.6229 

e  influence  of  colloids  and  fine  suspensions  on  the  solubility  of  ni- 
water  at  25**  are  given  by  Findlay  and  Creighton  (1910),  and  Find- 

(1914). 

solutions  of  ferric  hydroxide,  dextrin,  arsenious  sulfide,  starch, 
ren,  egg  albumen,  serum  albumen,  silicic  acid  and  suspensions  of 
f  silica  are  given. 

t  solubility  of  nitrous  oxide  in  blood  are  given  by  Siebeck  (1909) 
y  and  Creighton  (1910-11). 

TETROZmi  NOi. 

e  solubility  of  nitrogen  tetroxide  in  ferrous  bromide  solutions  are 
las  (1896). 

nt  data  (solubility,  see  footnote,  p.  i),  are  given  for  mixtures 
by  V.  Wittorff  (1904),  and  for  mixtures  of  N(S  +  0  Nitrotoluene 

(7L08K   (Soluble  Pyroxylin,  Tetra  and  Penta  Nitrate). 
Solubility  in  Ether-alcohol  Mixtures. 

(Matteoschat,  1914;  see  also  Stepanow,  1907.) 

gun  cotton  containing  12.95%  N  was  used.  The  compound  was 
ith  alcohol  and  then  tne  amount  of  ether  to  yield  the  desired  com- 
ment was  added.  Lower  results  were  obtained  with  ready  prepared 
lixtures. 

Gms.  Gun  Cotton  Dissolved  per  100  Cms.  Solution  in  Mixtures  Prepared  with: 
, • , 

99-5  Vol.  ^Alcohol.     95  Vol.  %  Alcohol.       90  Vol.  %  Alcohol.      80  Vol.  %  Alcohol. 

jS^  •  *Y  ...  .••  ... 

52.3  423  28.7  14.2 

40.5  52.4  53-9  45 

25  42.4  53  57.  S 


novocahh  4^6 

NOVOCAINB  (base)  CH,(CtH4NHsCOO)CH,[N.(CsH«),].2HA 

100  cc.  HfO  dissolve  0.333  gm.  anhydrous  novocaine  at  20*.  ^^  (Zi^i, 

100  cc.  oil  of  sesame  dissolve  4.29  gms.  anhydrous  novocaine  at  20*J^^*« 

NOVOCAINB  (Hydrochloride)  CH,(Cai4NH,C(X)).CH,[N(C>Hi)t|.] 

100  gms.  HsO  dissolve  about  100  gms.  of  the  salt  at  room  temp. 
100  gms.  alcohol  dissolve  about  3  gms.  of  the  salt  at  room  temp. 

OCTANE  CH,(CH,)«CHf. 

RsaPROCAL  SOLUBILITT  OF  OCTANB  AND  PhBNOL. 

(Camp^ti  and  Dd  Gioaso,  1913.) 


▲•  Gms.  Phenol  per  ▲•  Giu.z — -vieaaliM. 

* '  xoo  Gms.  Mixture.  * '  100  Gum^bsm.  KqZz 

22.55  13.28  49Scrit.  t.  5^    .2 

37.85  22.74  4935  S»     37 

381S  2353  44.7  1^  'H 

44.70  32.85  30.65  8^. ox 

47.75  41.72  1965  ^S '99 

OLEIC  ACID  CsHi7CH:CH(CH,)7C(X)H. 

Solubility  of  Oleic  Acid  in  Aqueous  Alcohol  Solutions  at  25*. 

(Setddl,  19x0.) 

Oleic  acid  of  (i»  «  0.803^  and  containing  99.5%  add,  determined  by  ti^tioo, 
was  used.  It  was  found  that  the  addition  of  as  little  as  one  drop  oif  this  add 
to  aq.  alcohol  solutions  containing  up  to  50  wt.  %  QHiOH  caused  an  opalesceooe 
on  shaking,  therefore,  indicating  a  solubility  of  less  than  about  0.0^  gm.  acid  per 
100  cc.  water  or  of  aq.  alcohol.  With  solutions  containing  more  than  50wt  % 
CsHftOH  the  following  results  were  obtained: 

\u*  T>«.  »M«f  cc-  O^c  Add  per 

r  ur^        xoo  <«•  Aq.  Alcohol  to  Remarks. 

L«H»UH.  produce  doodineas. 

51  0.08 — 0.2      Cloadiiiess  gradually  inoeued. 

58.2  0.2    —0.4 

65.5  0.3    —0.6      Ooudineas  disappeared  when  about  5.5  oc.  add  htdbeaa^ 

70.2  0.6   —I  "  "  "        "     4.sa-    "     "     "     " 

81.4  00  No  doudiness  appeared  at  all. 

It  was  found  that  although  the  end  points  obtained  by  addition  of  oleic  a^ 
to  aq.  alcohol  mixtures  are  not  sharp,  the^  become  so  when  the  proctti'*^?^ 
changed  to  addition  of  HfO  to  mixtures  of  oleic  acid  and  alcohol.     By  this  t***^^. 
perfectly  clear  liquid  may  be  transformed  by  one  drop  of  the  H|0  to  an  .°^ 
lescent  mixture  which,  alter  standing  a  few  minutes,  separates  into  two  V^^ 
layers.     Determinations  made  in  this  way  gave  the  following  obsured  ao^ 
culated  quantities. 

Gms.  of  Constituents  to  Yield  Results  Calculated  from  tJ'^ 

Opalescent  Mixtures.  Plotted  Curve.         ^   | 

Alcohol  +  Oleic  Acid  Mixture.       H,0  Added  Wt.  Per  cent    cc.  Oldc  Add  Cms.  0I«%< 

to  Cause  CtlLOH  m        per  xoo  cc       per  io9^^ 

SeparatioD.  Aq.  AlooboL     Aq.  Akobol.  Sat.  -^^ 

10.4  57  ...  o 

10.2  58.5  o  5 

9.8  60  II  12,-^ 

925  62.5  30  20 

8.05  65  49  30.5 

10.10  67.5  69  40 

6.50  70  91  50 

0321  7SS  •••  68.5 

80  ...  88 

Alter  standing  24  hours  the  opalescent  mixtures  separated  into  layers  whkd 
on  analysis,  gave  the  results  shown  in  the  following  table: 


QHiOH. 

Oldc  Add. ' 

15-30 

1-794 

15-30 

3.588 

15-30 

4-485 

15-30 

7-175 

15-30 

II. 210 

24.42 

22.420 

15-30 

20.810 

I -195 

8.969 
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ismoN  OF  Upper  and  Lower  Layers  Obtained  by  the  Addition  op 
nu  to  Mixtures  of  Aqueous  Alcohol  and  Oleic  Acid  at  25*".  (Con. 
up.  466). 

ositioa  of  Original  Mixture.  After  Separation  into  Two  Layers: 


a    *^^; 

cc 
Oleic 
Add. 

2 

4 

5 
8 

12.5 
25 

cc.HiO 

toCatise 

Separa- 

UOD. 

390 

3- 70 

1.7s 

2.75 

1.55 
I 

Lower  Layer. 

/ * 

cc.  Total    o„  f,. 
Vol.        SP-  ^'• 

29          0.893 
26          0.890 
22.7      0.891 
16          0.893 

6        0.890 

4-5 

cc.  Oleic 
Acid. 

1.48 
1.89 

1-93 
0.98 

0.37 
0.28 

Upper  Layer 

• 

^    Almhol 
^  If  iztiire. 

25 

25 
26.5 

25 
25 
35 

cc.  Total   c_  r- 
Vol.       ^P-  ^'* 

I 

6        0.87s 

9.3      0875 
19          0.876 
33.2     0.878 
55.5     0.877 

cc  Oleic' 
Add. 

0.35 
1.98 

2.78 

6.59 
11.87 

24.14 

CtHfOH  in  the  two  layers  could  not  be  determined  on  account  of  excessive 
ig  during  distillation  of  the  neutralized  solution.  Some  losses  occurred 
isferring  the  original  mixtures  to  the  graduated  cylinders  and  differences 
m  final  amounts  and  those  originally  present  are  due  to  these  losses. 

OLUBILITT  OF  OlEIC  AcID  IN  AQUEOUS  SOLUTIONS  OF   BOLE  SALTS. 

(Moore,  Wilson  and  Hutchinson,  1909.) 
c-i„.-»  Gnu.  Oleic  Add  per  xoo 

^°^^°^  Gms.  Sat.  SdT 

Water  less  than  o.  i 

5%  Aq.  Solution  of  Bile  Salts  about   o.  $ 

5%  Aq.  Solution  of  Bile  Salts+i  %  Lecithin  4 

tBunoN  OF  Oleic  Acid  between  Aqueous  Alcohol  and  Benzine.  (Hoide/za) 

itRMth  ci  Aq. 
UcnlMliaVol. 
Ptt 


Gm.  (Approz.)  of  OUac  Acid  in: 

50  cc.  Aq.  Alcohol 
Layer. 

50  cc. 

.  Benxine  Layer. 
Layer. 

Dist.  Coef. 

0.277 

0.723 

2.61 

O.II2 

0.888 

7.93 

0.025 

0-975 

39 

0.006 

0.994 

166 

0.002 

0.998 

499 

84.1 

76.9 
63.7 

so.  5 
42.4 

mCATION-POINTS  OF  MIXTURES  OF  OlEIC  AND  STEARIC  AciDS.  (Meldrum, '13.) 

Solidificatioo       Per  cent  Oleic  Acid  Solidification      Per  cent  Oleic  Acid 

Tempt.  in  Mixture.  Temp.  in  Mixture. 

o  54.8  SO  44-7 

10  53.3  60  412 

ao  51.6  70  36.6 

30  49-7  80  30.5 

40  47.6 

litioaal  data  for  the  above  system  as  well  as  for  mixtures  of  oleic  and 
ic  adds  and  for  the  ternary  system  oleic,  palmitic  and  stearic  acids  are 
by  Cariinfante  and  Levi- Mai vano  (1909).  Results  for  Oleic  Acid  +  Stearic 
re  alto  given  by  Fokin  (1912). 

mH  (CiJI»Qi),C,Hs. 

XJDIFICATION-POINTS  OF   MIXTURES  OF  TRIOLEIN  AND  OtHER   FaTS. 

(Kremann  and  Schoulz.  19x2.) 


oletn  +  Tnpalmitm. 

r.                 Wt.  Per  cent 
Triolein. 

Triolein  +  Tnstearin. 

A.              Wt.  Per  cent. 
^  •                 Triolein. 

Tnpalmitm  -f  Tnsteann. 

4«               Wt.  Per  cent 
*•                Triitearin. 

7              100 

+28                    9S.2 

60.4                 90 

^5                 93-9 

18.2         785 
50            73.9 

44                  85.3 
SO. 7             76.7 
56                 68.8 

58                 75 
57.8             69.4 
S6                 60.2 

56.9              S3 

64.3              47-2 

57.2              53 

So. 9             27.2 
S2.6               0 

64.3              2S.4 
56                   0 

55.1             43.8 
54.5             31.2 

a  for  the  ternary  system,  triolein,  tripalmitin  and  tristearin  are  also  given. 


OILS 
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Gnu.  Oil  per  too  Gms. 
Sat.  Sol. 

3.32 

1.36 

3.61 

2.25 


OILS.     (See  also  Fats,  p.  302.) 

Solubility  of  Several  Oils  in  Alcohol  (du  =  0.795)  at  14-/5' 

(Davidsohn  and  Wrage.  191  sO 
OU. 

Linseed  Oil 
Rape  Oil 
Cotton  Seed  Oil 

Olive  OU  ^ 

Results  are  also  given  for  the  solubility  of  mixtures  of  oib  and  fatty  a^^ 
alcohol.  The  following  results  at  22°,  in  terms  of  approx.  volume  of  oil  dissolved 
by  100  volumes  of  80%  alcohol,  are  given  by  Aubert  (1902).  Nigella  oH,  4j3» 
oil  of  boldo  leaves,  more  than  100;  matico  oil,  about  20;  cascarilla  oil,  5;  vod* 
mint  oil,  66. 

Miscibility  curves  for  various  oils  with  acetone,  petroleum  and  aniluie  ^ 
given  by  Louise  (191 1).  The  use  of  this  data  for  the  identification  of  oilB*^ 
the  detection  of  adulterants  in  them  is  described.  ^ 

An  extensive  series  of  observations  on  the  solubility  of  water  in  oils  and  ^ 
water  content  of  various  oils  is  eiven  by  Umney  and  Bunker  (19 12).  ^ 

Freezing-point  data  for  oil  of  helianthus  annus  +  stearic  acid  are  ff^^^^ 
Fokin  (1912).  • 

OSMIC  ACID  OSO4,  100  gms.  HsO  dissolve  5.88  gms.  Osmic  Acid  at  abo^^^^l^ 

(Squire  and  CainT'^ 

OXALIC  ACID  H2Cs04.2H,0. 

Solubility  in  Water. 

(Roppel  and  Cahn,  1908;  for  older  data  lee  AUuard,  Mic^nski,  x886;  Laxnouroux,  1899. 


:i;3S^ 


,-^ 


f. 

xoo  Gms.  Sat. 

per 

Sol. 

SoUd  Phaae. 

f. 

—  0.064 

0.1805 

loe 

20 

—  0.152 

0.452 

«( 

30 

-  0-533 

1.820 

«i 

40 

-  0.936 

3.291 

4« 

50 

-  1.50 

5.836 

l( 

60 

-  0.95 

3.302 

H,Ci04.aH.0 

70 

0 

3  416 

« 

80 

+10 

5.731 

<( 

90.2 

H,Cj04.2HjO  melts  in  its  HtO  of  crystallization  at  98". 


Gms.  Ha 
zoo  Gms. 

8.69 

12.46 

17.71 

23.93 
30.71 
37.92 
45.80 

54.67 


t.  Sol.* 


Solid 


H,CA-*^ 


iBP 


Solubility  of  Oxalic  Acid  in  Aqueous  HCl  and  in  Aqueous  HNd 

(Masson,  191 2.) 
In  Aq.  Hydrochloric  Acid. 

G.  Mols. 
HCl 


Sr  liter 
t.  Sol. 


JsaSat. 
&)1. 


G.  Mols. 
(COOH), 
per  liter 
Sat.  Sol. 


Gms. 
(COOH), 

ST  liter 
t.  Sol. 


G.  Mols. 

HNO, 

per  liter 

Sat.  Sol. 


In  Aq.  Nitric  Acid. 
G.  Mob. 


ij^  Sat. 
Sol. 


o 

0.503 

0.970 

1.939 
2.959 
4.528 

6.026 

7.907 

9.680 


I  Cone,  of 
Aq.  HjSO* 
Normality. 

O 


•0594 
.0561 

•0577 
.0654 

.0757 

.0957 
.1165 

.1494 
.1843 


1-479 
1. 190 

1.032 

0.821 

0.675 

0.555 

0.525 
0.607 

0.871 


(COOH), 
per  liter 
§at.  Sol. 

1.268 


133. I  0.478  1.0648 

107. I  1.606  1.0932 

92.85  4.224  I. 1666 

73.88  9.590  1.3074 

60.74  13.62  1.3938 

49.95  14.12  1.4060 

47.25  15.59  I. 4319 

54.63  16.92  1.4443 

78.38  20.84  I. 4819 

21.63  1-4917 

Solubility  of  Oxalic  Acid  in  Aqueous  Solutions  of  HsS04  at  25 

iw  of  Sat    Gms.  pen 00  Gms.  Sat.  Sol.     Cone,  of    i£^  ©f  c. ♦     Gms.  per  loo  Cms. 
c^i      "   ^  ^  ^  Aq.  H,S04  ^  c«i         *- 

^*-  SO,.  (C(X)H),.     Normality.  --  -^ 

1.047  o  10.23        4.85 

I  1.064  2.98  8.03  5.67 
2.39  I. 140  7.30  6.02  6.45 
4.36    I. 146     12.57      4.26    8.9 


I  039 
0.790 
0.639 
0.847 
0.966 
1. 114 
0.840 

0.524 
0.553 


Sol. 

1. 157 
1. 177 

1.220 

1.280 


SO,. 

14 
16.44 

17.84 
25.92 
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SOLUBILITT  OF  OXALIC  AciD  IN  SSVBRAL  ALCOHOLS. 

Criinofeiew.  x894-) 


1 

Cms.  (COOH)t 

Cms.  (COOH)s 

ahoL 

*•. 

per  100  Gmt. 
Sat.SoL 

AkohoL 

t*.         per  xoo  Gms. 

Sat.SoL 

Alcohol 

-  IS 

34.2 

Propyl  Alcohol 

—    I-S           12.2 

<i 

+  20.  2 

39.8 

<i           (( 

+  18.5           16.7 

Jcohol 

-  1-5 

22.4 

«           « 

20.2        17. s 

tt 

+18.S 

26.2 

Isobutyl  Alcohol 

20.2           10.9 

It 

20.2 

26.9 

ITT  OP  Oxalic  Acid  in  Absoluts  and  in  Aqueous  Ethbr  at  25^ 

(BOdtker,  1897;  Bouigoin.) 

08.  absolute  ether  dissolve  1.47  gms.  (COOH)s.2HsO. 
OS.  absolute  ether  dissolve  23.59  S^is.  (COOH)s. 

In  Aqueous  Ether  Solutions. 


Add  Added  per 

100  cc  Etlier  Solution. 
(COOH)fr 

Gms.  per  100  cc 

.  Ether  Solution. 

3H)^aHy0. 

H,0. 

(GOGH),. 

;i)s 

0 

1.250 

0.742 

»s 

0 

0.788 

0.720 

5 

0 

0.418 

1.044 

S 

2.44 

0.360 

3.388 

5 

4.82 

0.484 

6.038 

5 

7.14 

0.558 

8.538 

5 

9.42 

0.632 

10.996 

5 

11.63 

0.676 

13.316 

5 

13.79 

0.760 

15.684 

S 

18.18 

0.816 

17.818 

5 

22.73 

0.816 

17.818 

I  Etber  ■Uiarmted  with  water.  (a)  Ether  containing  0.694  per  cent  water. 

OS.  glycerol  dissolve  i^  gms.  oxalic  acid  at  15.5°.  (Ossendowski.  1907.) 

^^  95%  formic  acid  dissolve  9.74  gms.  anhydrous  oxalic  acid  at  16.8*. 

(Aschan,  1913.) 

moN  OF  Oxalic  Acid  between  Water  and  Amyl  Alcohol  at  20^ 

(Herz  and  Fischer,  1904.) 
MiWi'«pft»«  I  (COOH)s  per  10  cc.  Gms.  (C00H)s  per  100  cc. 

Aq.  Layer.  Alcoholic  Layer.  Aq.  Layer.  Alcoholic  Layer. 

o.^io6  0.1451  0.306  0.0653 

2.364  0.7233  1.064  0.326 

6.699  2.550  3.015  1. 148 

10.029  4.300  4. 511  1.934 

for  the  distribution  of  oxalic  add  between  mixtures  of  amyl  alcohol  + 
1  water  at  25^  are  given  by  Herz  and  Kurzer  (1910). 

Distribution  op  Oxalic  Acid  between  Water  and  Ether. 

(Pinnow,  19x5.) 

Results  at  I5^  Results  at  27**. 

(C00H)t  per  Liter.         Dist.  Coef.  of:      Gm.  Mols.  (COOTT),  per  Liter       Dist.  Coef.  of: 


Ether 

Total 

Undissoc. 

Water 

Ether 

ToUl 

UndiasocT 

Layer. 

Add. 

Add. 

Layer. 

Layer. 

Acid. 

Add. 

0.02945 

II. 6 

8.49 

0.760 

0.0637 

II. 9 

8.18 

* 

> 

O.OI39S 

13-5 

8.81 

0.561 

0.0433 

13 

8.37 

0.00845 

14.8 

8.69 

0.3575 

0.0250 

14  3 

8.26 

I 

0.00553 

16. 1 

8.72 

0.2550 

0.0165 

15  5 

8.12 

» 

0.00248 

19 

8.19 

0.1754 

0.01025 

17.1 

7.94 

9 

> 

0.0022 

19.8 

8.26 

or  the  effect  of  HsS04  upon  the  above  distribution  are  also  given. 
unilar  to  the  above  for  a  greater  range  of  cone,  at  25*  are  given  by 
(1908). 


OXTOIN  0). 

SCX.UBILITT  IN  Watbr.     (Wnkkr,  Oti:  Bohr  ud  Bock,  1B91 J 


C(irf.<i(AbK(vtltia^ 

f- 

Si?IS. 

t-. 

f 

0.04V 

0.O496t 

0.0069s 

10.1^7 

40 

o.o23.» 

o.0233t 

o.«grf 

0.0419 

0.0439 

0.00607 

8.907 

5° 

0.0309 

0.0207 

e.«atf 

0.0380 

0.0390 

::S5g 

l:^i 

60 

0.0195 

0.0189 

0.00117 

0.034a 

0.0350 

70 

0.0.78 

o.an» 

0.0310 

0.0317 

0.00434 

6.356 

80 

0.017s 

o.a«^ 

0.0283 

0.0290 

000393 

5- 776 

90 

0.017a 

0.0169 

o.teait 

0.0361 

O.0968 

O003S9 

5.»SS 

lOO 

0.0170 

o.ei68 

9.cttm 

I 


For  valua  of  p  and  q  bm  Ethane,  p.  a 


J'  S  -  *9.>)9  —  1-3*40  J  4-0.1ST51'  — iuiaoj(»4#. 

R  ncent  papsi  «  tbc  talubiliOr  of  myieii  >K  fnmi  by  Co 

S(x.uBiLrrY  OF  thk  Oxygen  of  Air  in  Watbr. 


Solubility  • 


Aq.  Sohdai  of; 

Water  alone 
Hydrochloric  Acid 


Sulphuric  Acid 


Potassium  Hydroxide 
Sodium  Hydroxide 

Fotassium  Sulphate 
Sodium  Chloride 


5  6j',  I4J8*. 

8.744  708 

c.  BfO  lUiintal  with  ui  at  760  m 


Sahitfflq  ol  0«n«».^ 


. 

0 

0363 

0 

5 

18 

33 

0 

0344 

0 

0 

36 

45 

0 

0337 

0 

0 

73 

90 

0 

0299 

0 

S 

36 

Sa 

0 

0348 

0 

0 

63 

OS 

0 

0336 

0 

0 

ia6 

10 

0 

0315 

0 

5 

H 

S3 

0 

0338 

0 

0 

49 

04 

0 

0319 

0 

0 

98 

08 

0 

0335 

0 

147 

la 

0356 

0 

196 

16 

0 

0333 

0 

0 

**l 

30 

0 

oaij 

0 

5 

28 

08 

0391 

0 

56 

16 

0 

0334 

0 

5 

30 

03 

0 

038S 

0 

40 

06 

0 

0331 

0 

0 

80 

la 

0 

0153 

0 

5 

43 

S9 

0 

0394 

0 

0 

87 

iS 

0 

0337 

0 

5 

39 

as 

0 

0308 

0 

58 

5 

0 

0360 

0 

0 

119 

0 

oiSa 

0 

uofllKOrtnUSolDbJIltr 


0155 


Gms.  KCN  per  100  gms.  sol.       i 
Coefficient  of  absorption  0      0.039 


ao  30 

0.013      0.008 


471 
Solubility  of  Oxygen  in  Sea  Water. 

(Fox,  1909a.) 
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using  the  sample  of  sea  water  for  the  solubility  determinations,  it  was 

xasary  to  add  acid,  otherwise  the  COi  could  not  be  boiled  out  or  the 

loo  of  neutral  carbonates  prevented.    The  very  small  amount  of  acid 

:ed  back,  using  phenolphthaleine  as  indicator. 

( in  terms  of  cc.  of  oxygen  absorbed  by  1000  cc.  of  sea  water  from  a 

Ltmosphere  at  760  mm.  pressure. 

Iculated  formula  expressing  the  solubility  is:  1000  a  »  10.291  —  0.2809  ^ 

09^  +  0.0000632  ^  —  CI  (0.1161  —  0.003922  /  +  0.0000631  fi). 


00k 

4*. 

8*. 

xa*. 

x6*. 

m\ 

34*. 

a8*. 

10.29 

9.26 

8.40 

7.68 

7.08 

6.57 

6.14 

5.75 

983 

8.8s 

8.04 

736 

6.80 

6.33 

5.91 

5-53 

9  36 

8.45 

7.68 

7.04 

6.52 

6.07 

5.67 

5.31 

8.90 

8.04 

7-33 

6.74 

6.24 

5.82 

544 

5.08 

8.43 

7.64 

6.97 

6.43 

5  96 

5.56 

5- 20 

4.86 

7  97 

7- 23 

6.62 

6.II 

569 

5.31 

4.95 

4.62 

Iculation  of  Fox's  determinations  to  parts  per  million,  with  correction 
pressure,  is  published  by  Whipple  and  Whipple  (19 11). 
xial  data  on  the  solubility  of  atmospheric  oxygen  in  sea  water  are 
Gowes  and  Biggs  (1904). 

or  the  solubility  of  oxygen  in  water  under  pressures  up  to  10  atmos- 
e  given  by  Cassuto  (19 13).  The  solubility  increases  at  a  somewhat 
te  than  proportional  to  the  pressure. 


OLUBiLiTY  OP  Oxygen  in  Aqueous  Salt  Solutions  at  25^ 

(MacAfthur,  19x6.) 


Aq. 


»      I 

^  I.0015 
1.0025 
1.014 

3|    1 .019 
ix>43 

IX>82 

1.177 

Cl|   1.022 

ix>84 

1-34 
1.014 

IJOO04 

1 .0091 

1.021 

I.044 

1.113 

1.220 

1.011 

X.044 
ix>85 
1.160 
1.284 
1*343 


a 

a 


iQi 


ocoiy* 

"ST 
5.78 

2-31 
1. 16 

0.07 

540 

504 
4.27 

3.10 

5.08 

371 
2.14 

567 
5.63 
5.17 
4.59 
363 
1.97 

1. 12 

5.35 
4.37 
3.18 
2.22 
0.78 
0.54 


Aa.Salt 
Solution. 


^i 


Aq.  ocOzjr- 
lu-    gen  per 
lion.      Liter. 


0.25  n 
2  n 
4  n 
0.1 2511 
0.25  n 
0.50  n 

1  n 

2  n 

3  « 

4  n 
0.12511 
0.25  n 
0.50 
I 
2 

5 
0.25 

0.50 

I 

2 

0.12511 

0.25  n 

0.5    n 

O.I25» 


n 
n 
n 
n 
n 
n 
n 
n 


KBr 

(« 

«< 

KCl 

«« 

*« 

M 
«< 
«( 
«1 

KI 

i( 

(( 
«i 
«« 


KNOk 


«4 


U 


K«.SO« 


RbQ 


1. 019 

1.079 

1. 162 

1.003 

1.0086 

1.020 

1.042 

1.086 

1. 134 
1. 170 

1. 01 3 
1.027 
1.056 
1. 116 

1.23 
1.46 

1. 01 5 
1.029 
1.059 
I. no 

1. 016 
1.032 
1.060 
1.0094 


5.29 
327 
1.84 

552 
S-30 
4.98' 
4.26 

3.21 
2.36 

1.86 
5-65 

5-49 
5.20 

4.7s 

3-77 
1. 81 

5-49 

5" 
4.61 

365 

5." 
4.66 

3.89 
S.65 


r  Aq.  Salt 
Solution. 


n 
n 
n 
n 
n 


O.I25» 

0.25  n 
0.50  n 
I 
2 

3 
4 
6 

0.12511 
0.25  n 
0.50  n 

1  n 

2  n 

3  n 

4  n 
0.12511 
0.25  n 
0.50  n 
I  n 
0.12511 
0.25  n 
0.50  n 

1  n 

2  n 


NaBr 


«« 

u 
II 


NaO 


II 
II 
i< 
II 
II 


Na,S04 


Sucroie 


i( 

M 
M 


^  ol    oc.  Oxy* 
Solu*     gen  pa 
tion.      Liter. 


1.007 
1. 01 7 
1.036 
1075 

1. 150 
1. 219 

1.305 

1. 455 
1.0022 

1.0067 

1. 01 7 

1.038 

1.075 

1. 112 

1.149 
1. 014 

1.032 
1.063 
1. 130 
1.015 

1.033 
i.-»6^ 

1. 147 
1.336 


5.65 
5.52 
5.15 
4.47 
3.37 

2.57 
2.02 

1.28 
5.52 
5.30 
4.92 
4.20 

3.05 
2.24 

1.62 

5.04 
4.60 

3.97 

3 

5.40 

4.82 

4.39 
3.20 

1.84 
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Solubility  of  Oxtgbn  in  Aqueous  Sulfuric  Aao  SoLimoNS. 


Results  at  2I^ 

(Bohr,  19x0.) 

Results  at  20^  (Chmtof.  1906). 

Normality  of 

Absoip. 

Normality  of 

Absorp. 

Wt.  %       OrtwaUSabbilitf 

HtSQi. 

Coef./I. 

HtSO,. 

Coef./l. 

B^Q|.              £zpRIBODJ» 

0 

0.0310 

24.8 

0.0103 

0           0.03756 

4.9 

0.019s 

29.6 

O.OII7 

3S.82       0.0181S 

8.9 

O'Oiss 

34-3  ,         _^ 

0.0201 

61.62          0.01407 

10.7 

0.0143 

35.8  (=96%) 

0.027s 

9S-6o       0.0339s 

20.3 

0.0II9 

Solubility  op  Oxygen  in  Ethyl  Alcohol,  Methyl  Alcohol  and 

IN  Acetone. 

(Timofeieir  —  Z.  phyaik.  Ch.  6,  151,  'go;  Levi  —  G«».  chlm.  ital.  31.  II,  513,  'oO 


t*. 

In  Ethyl  Alcohol  of 

90.7*  (T.). 

LtMrfhy! 
Alcohol  (LO 

laAoelaDe 

0 

0.2337 

0.2297 

0.31864 

0.2997 

s 

0 .  2301 

0.2247 

0.30506 

0.283s 

10 

0.2266 

0.2194 

0.29005 

0.2667 

IS 

0.2232 

0.2137 

0.27361 

0.2493 

20 

0.2201 

0 . 2073 

0.25574 

0.2313 

as 

0.2177  (24*^ 

0.2017 

C24'^ 

0.23642 

0.2127 

30 

•  •  • 

•  •  • 

0.215(^9 

O.I935 

40 

•  •  • 

•  •  • 

0.16990 

O.IS33 

50 

•  •  • 

•  •  • 

O.I1840 

0 .  IOS7 

For  values  of  fi  and  fi',  see  Ethane,  p.  285.  /  =  Ostwald  Solubility  ExpT" 
don.    See  p.  227. 

The  formulae  expressing  the  solubility  of  oxygen  in  methyl  alcohol  and  in  dC 
tone  as  shown  in  the  above  table  are  as  follows: 

In  Methyl  Alcohol   /  =  0.31864  —  0.002572/  —  0.00002866^. 
In  Acetone  /  =  0.2997    ~  0.00318/     —  0.000012/*. 

The  formula  expressing  the  absorption  coefHcient  of  oxygen  in  ethyl  alcob 
is  /S  =  0.23370  —  0.00074688  /  +  0.000003288  /». 

Solubility  of  Oxygen  in  Aqueous  Alcohol  at  20*  and  760  mc. 

(Lubarach,  1889?) 

Wt.  Per  cent       Vol.  Per  cent  Wt.  Per  cent     Vol.  Per  cent  Wt.  Per  cent    Vol.  Per  < 

Alcohol.  Absorbed  O.  Alcohol.  Absorbed  O.  Alcohol.         Absorbo! 

o  2.98  23.08  2.52 

9.09  2.78  28.57  2.49 

16.67  2.63  33.3^  2.67 

Solubility  of  Oxygen  in  Petroleum.    Coefficient  of  Absorption  j 

10°  =  0.229,  AT  20°  -  0.202. 

(Gniewasz  and  Walfisz,  1887.) 


so 

sy 

66.67 

4-9: 

80 

S-6( 

Solubility  of  Oxygen  Ethyl  Ether. 

(Christoff,  191 2.) 

Results  in  terms  of   the   Ostwald    Solubility  Expression,  h  «  0^35,  /|, 
0.4215. 
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SOLUBILrTY  OF  OXYGEN  IN  AQUEOUS  SOLUTIONS  OF: 
jrateat20^    (Mttller,  igia-u 


\.) 


Aq.  Sol 


I 
I 
I 
I 
I 
I 
I 


0798 
1630 

293s 

354 
382 
4404 

46 


Abs.  Cod.  fi 

(BuDseD) 

at  ao*. 

0.0279s 
0.0249s 

0.0232s 
0.02410 
0.02580 
0.02730 
0.03280 


Glycerol  at  15*.   (Mulkr,  igia-ij) 

Gms. 
(CH^H),CH0H  :  d  of 


per  100  Gms. 
Aq.  Sol. 

20. s 

37-3 

45 

52 

715 
88.5 


Aq.  Sd. 

dii.6  =1.0509 
diz  =1.0621 
dM.»=i.0957 
(/is.ft=i.ii6i 

(/ii.6=i.i3Si 
</is.ft=  1 .  1908 

(/11.6  =1.236 


Abs.  Coef .  e 

(Bunsen) 

at  IS*. 


0.02742 
0.02521 
0.02022 
0.01744 
0.01570 
0.00950 
0.00886 


SOLUBfLITY  OF  OXYGEN  IN  AQUEOUS  SOLUTIONS  OF: 
at  20^     (Mailer,  1912-13) 


dmOl 

Aq.  Sol. 

I. 0413 

1.0835 
I . 1370 

1.2295 

I . 2649 


Abs.  Coef.  ^ 

(Bunsen) 

at  ao*. 

0.02690 
0.02250 
O.O1815 
0.01390 
0.01250 


Cane  Sug^ar  at  15 

Gms.  CuHbOu 

per  xoo  Gms. 

Aq.  Sol. 


tftfOf 

Aq.  Sol. 


12. 1 

24.38 
28.44 

42.96 
50 


1.0482 
I . 1022 
1.1205 

I . 1938 
I. 2318 


(MttUer,  X9I9-X3) 

Abs.  Coti.  0 

(Bunsen) 

at  IS*. 

0.02969 
0.02396 
O.O2181 
0.01600 

0.01359 


OF  Anesthetics  upon  the  Solubility  of  Oxygen  in  Olive  Oil. 

(Hamberger,  191 1.) 


Qjhc  of   Solubility  of  Oxygen  in 
Aikkd 


Pure 
Solvent 

9   ' 

9 

9 

9 

9 

9 

9 
8 


.09 

4 

.69 

5 

.69 

6. 

.10 

4 

.10 

5- 

.67 

9 

.67 

9 

S3 

7- 

Narcotic 
Solution. 

S5 
68 

25 

55 
68 

10 

20 

96 


Solubility  of  Oxygen  in: 

Pure      Narcotic 
Solvent.  Solution. 

Monochlorhydrine  (5     per  100)  9 .  10      7 .  50 


Name  and  0>nc.  of 

Narcotic  Added 

to  the  Oil. 


<( 


<i 


Dichlorhydrine 
Phenylurethan 


(as 

(l-2S 

do 

(s 

(s 

(25 


9 
9 
9 
9 


10 
10 
10 
10 


OiL 

3.B  per  100) 

laturated) 
I  per  too) 

10  per  100) 

the  solubility  of  oxygen  in  liquid  air  are  given  by  Baly  (1900). 
the  solubility  of  oxygen  in  hemoglobin  are  given  by  Jolin  (1889). 
the  solubility  of  oxygen  in  defibrinated  ox-blood  and  ox-serum,  at 
arying  from  760  to  about  1400  mm.  Hg,  are  given  by  Findlay  and 
;i9i0. 


)  8.53 
)  8  53 


750 
7.90 

7.96 

8 

6.25 

750 


Solubility  in  Water. 

(von  Mailfert,  1894;  Carius;  Schdne,  1873.) 


w. 

G. 

R. 

V. 

w. 

G. 

R. 

39-4 

61.5 

0.641 

27 

139 

514 

0.270 

34.3 

61 

0.562 

33 

7-7 

39-5 

O.I95 

29.9 

59-6 

0.500 

40 

4-2 

37-6 

0.112 

28 

58.1 

0.482 

47 

2.4 

31.2 

0.077 

25  9 

56.8 

0.456 

55 

0.6 

193 

0.031 

21 

55-2 

0.381 

60 

0 

12.3 

0 

ligrams  ozone  dissolved  per  liter  water. 
f  the  gas  phase  above  the  solutions.     R 
1  ozone  (W  +  G). 


G  =  milligrams  ozone  in 
ratio  of  the  dissolved  to 
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The  experiments  of  Schdne  (see  preceding  page)  were  '^P®^  ♦uj  ^ 
(1903).  "The  results  confirm  Schone's  experiments  and  indicate  inai  oajoe^ 
when  passed  through  water,  is  partly  decomposed."  _^^ 

According  to  Moufang  (191 1)  the  solubility  of  ozone  in  distilled  '^?r^'*^ 
from  about  10  milligrams  per  liter  at  2"  to  about  1.5  milligrams  per  ***ratar. 
The  solubility  is  greatly  affected  by  other  substances  in  solution.  Snri^  amooni 
of  acids  increase  the  solubility  and  render  the  aoueous  solution  of  the^  ^Mone  more 
permanent.  Alkalis  decrease  the  solubility.  Neutral  salts  (i.e.,  calcium  sulfate) 
mcrease  the  solubility. 

Solubility  of  Ozone  in  Dilute  Sulfuric  Acid. 

(Rothmund,  191 2.) 

The  explanation  of  the  discrepancies  concerning  the  solubility  of  ozone  in  waterii  j 
that  the  ozone  quickly  decomposes  as  the  saturation  point  is  reached.  RotbmuiKl 
therefore,  determined  the  solubility  in  dilute  HsSOt  in  which  decompositioo  tain 
place  much  more  slowly  than  in  pure  water.  At  o^  the  absorption  coef.  fi  (Ban- 
sen,  see  p.  227)  in  o.i  n  HjSOi,  is  0.487.  The  coef.  remains  practically  the  same 
when  the  concentration  of  the  ozone  is  changed  over  a  wide  range,  hence  H«^ 
Law  holds  for  ozone.    The  dissolved  ozone  has  the  same  molecular  weight  as  the 

faseous.     The   solubility   depression   which  ozone   experiences  througfc  0.1* 
IjSOi  is  calculated  as  1.5%.    Therefore,  by  extrapolation,  it  is  calculated  that 
the  abs.  coef.  fi  of  ozone  in  HsO  at  o^,  is  0.494. 

PALLADIUM  CHLORIDE  PdCl,. 

When  I  gm.  of  palladium,  as  chloride,  is  dissolved  in  100  cc.  of  HjOand  shato 
with  100  cc.  of  ether,  0.02  per  cent  of  the  metal  enters  the  ethereal  ^f^^l^t 
temp.  When  aq.  10%  HCl  is  used,  o.oi  per  cent  of  the  metal  enters  the  ctherwl 
layer.  ^    (Myllus,  i9"j 

100  cc.  anhydrous  hydrazine  dissolve  i  gm.  PdClf,  with  evolution  of  ga*  *°^ 
formation  of  a  black  precipitate,  at  room  temperature.       (Wdsh  ud  Brodaioo.  mw 

PALMITIC  ACID  CH,(CH,)uCOOH. 

Solubility  in  Aq.  and  Absolute  Ethyl  Alcohol. 

,  (Faldola,  19 10.) 

Gins.  CHj(CHj)mC00H  per  100  cc.: 
4.0  / -^  % 

*  •  Absolute  Aq.  75%  Aq.  50% 

Alcohol.  Alcohol.  Aicohot. 

ID  2.8  0.24  0.05 

20  9.2  0.43  0.08 

30  ...  I. 19  0.12 

40  319  3-59  0.31 

100  cc.  sat.  solution  of  palmitic  acid  in  methyl  alcohol  of  94.4  vol.  %/:^ 
0.8183)  contain  1.03  to  1. 17  gms.  at  0.2°, equilibrium  being  approached  from ^"^  J 
The  mixtures  were  simply  allowed  to  stand  in  an  ice  chest  for  from  12  ^^  J 
hours.  (Hehner  and  Mitchell.  mi-> 


Solubility  of  Palmitic  Acid  in  Several  Alcohols. 

(Timofeiew,  1894.) 


Alcohol. 

Methyl  Alcohol 

V. 
0 

Gms. 

CH,(CH0mCOOH 

per  100  Gms. 

Sat.  Sol. 

0.72 

a 

21 

51 

Ethyl  Alcohol 

36 

0 

295 
2 

a 

21 

ID.  I 

Gfl*^ 


Alcohol.  t*. 


S«t.SoL 

Propyl  Alcohol        o  29^ 

21  13-8 

Isobutyl  Alcohol     o  2.2 

21  12.8 


One  hundred  gms.  of  aq.  5%  solution  of  bile  salts  dissolve  about  o.i  gm.  paltniOC 
acid.  100  gms.  aq.  5%  solution  of  bile  salts  containing  i  %  of  lecithin  dissolve 0.0 
gms.  palmitic  acid.  (Moore.  Wilson  and  Hutchinson.  i9^) 
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PALMITIG  ACID 


noN  Points  of  Mixtures  of  Palmitic  and  Stearic  Acms. 

(De  Visser,  1898.) 

samples  of  each  mixture  were  used  and  great  care  taken  to  insure 
i  determinations. 


rms.  Stearic  Acid 
per  100  Cms. 
Mixture. 

100 

90 
80 

70 

60 


fof 

SoUdi- 

fication. 

57-2 
56.42 

56.38 
56.11 

55  62 


Cms.  Stearic  Add 

per  100  Gms. 

Mixture. 

ss 

so 

45 
40 

36 


Gms.  Stearic  Add 

per  100  Gms. 

Mixture. 


fof     . 
Solidi- 
fication. 

54.85  Eutec.     30 

5546  25 

56 . 53  20 

5931  10 

62.62  o 


leterminations  on  this  system  by  Dubowitz  (19 11)  are,  for  the 
good  agreement  with  the  above.  According  to  Carlinfanti  and 
(1909),  however,  the  eutectic  could^not  be  located  and  there  were 
:he  existence  of  solid  solutions. 

Given  for   the  Solidification  Points   of   the   Following 


id  -h  Tripalmitin 

4-  "  4-  Stearic  Acid. 

+  "  4-  Tristearin. 

-f  Tristearin  -\-  Stearic  Acid. 

-f  Tristearin. 

4-  Tristearin  -h  Stearic  Acid. 

4-  Stearic  Acid. 
id  Cetyl  Elster  +  Paraffin. 


(Kremann  and  Klein,  1913.) 
(Kremann  and  Kropsch,  19x4.) 


«< 


•« 

41 


(Kremann  and  Klein,  1913.) 
(Palazzo  and  Battelli,  1883.) 


(Schindelmeiser,  1901.) 
(God,  1913.) 


!  C»HnNOi. 

bon  tetrachloride  dissolve  0.203  gm.  at  17^. 
bon  tetrachloride  dissolve  0.518  gm.  at  20^ 
yl  ether  dissolve  0.38  gm.  at  10". 

ich  of  the  following  solvents  dissolve  the  stated  amount  of  papaver- 
iline,  29  gms.;  pyridine,  8  gms.;'piperidine,  i  gm.;  diethylamine, 

(Scholtz,  191 2.) 


of  Ozokerite  Paraffin  of  Melting  Point  64*'-65*'  and 
Gr.  at  20°  =  0.917  IN  Several  Solvents  at  20**. 

(Pawlewski  and  Filemonowicz,  1888.) 

Gms.  Paraffin  per  100 

Solvent. 


Gms.  Paraffin  per  100 


vent. 


below  75® 
t.  isS^'-idd* 
f)t.  160** 
•-i6o* 
pt.  i3S'*-U3'* 

.  pt.  io8**-iio' 
)8**-i09* 


Gms. 
Solvent. 
12.99 

II  73 
6.06 

4.26 
3  99 

3  95 

4  39 
3.88 

3  92 
2.42 

I  99 

I  95 
0.28s 


CO. 

Solvent. 

Acetone 
48    Ethyl  Acetate 


8 

5 

3 

3 

3 

3 

3 

3 

3 
I 


21 
72 

39 

43 

77 

34 

41 
61 

75 
228 


tt 


Alcohol 
Amyl  Alcohol 
Propionic  Acid 
Propyl  Alcohol 
Methyl  Alcohol 
Methyl  Formate 
Acetic  Acid 

**      Anhydride 
Formic  Acid 
Ethyl  Alcohol  75% 


Gms. 
Solvent. 

0.262 

238 
219 

202 

165 

141 
0.071 

0.060 

0.060 

0.025 

0.013 

0.0003 


O. 

o. 
o. 
o. 
o. 


cc. 
Solvent. 

0.209 


0.164 

•  •   « 

•  •    • 

0.056 

•  •    • 

0.063 

•  •    • 

0.015 


I,  com. 

ir  paraffin  +  stearin  are  given  by  Palazzo  and  Battelli  (1883). 
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PENTANE  CH,(CH,),CH,. 

Data  for  the  solubility  of  pentane  in  liouid  carbon  dioxide,  determined  by  the 
synthetic  method,  are  given  by  Biichner  (1906). 

IsoPENTANB  (CH,),CH.CH,CH,. 

Reciprocal  Solubility  of  Isopbntanb  and  Phenol.  (CampettiandDeiGnwobidij^ 

Gms.  Phenol  per  100  Cms. 


20 

30 
40 

50 
60 

66  crit.  temp.  50 

F.-pt.  data  for  mixtures  of  hexachloro-a-keto  7-i?-pentene,  C»G«0,  4-penta 

chloromonobromo  a-keto  y-R  pentene,  CtCUBrO,  are  given  by  Kiister  (1890, 1891). 

PEPTONE. 

100  gms.  H2O  dissolve  42.2    gms.  peptone  at  20-25**.    (^^^-  '9i7J 

pyridine  "         0.22     " 

aq.  50%  pyridine        "       12.6       " 

PERCHLORIC  ACID  HC10«. 

Solubility  IN  Water,    (van  Wyk,  1902, 1905.) 

Mixtures  of  HCIO4  and  water  were  cooled  until  crystals  appeared  and  then  \tty 
gradually  warmed  and  constantly  stirred  while  an  observation  was  made  of  the 
exact  temperature  at  which  the  last  crystal  disappeared.  At  certain  concentradoas 
and  temperatures  unstable  solid  phases  were  obtained,  also,  curves  for  twosemsof 
mix  crystals  were  encountered.  The  methods  for  detecting  these  phases  consisted 
in  seeaing  the  saturated  solutions  with  the  several  diflFerent  crystalline  forms,  and 
observ'ing  the  change  in  rate  of  cooling  during  the  solidification  of  the  mixture. 
The  data  for  the  mix-crystal  curves  I  and  II  are  not  given  in  the  following  table: 


laopentane  Rich 

Phenol  Rich 

Layer. 

Layer. 

45 

87 

7 

83 -5 

"S 

80 

18 

7SS 

29s 

68 

40 

58 

Mols.  HCIO4 

Mols.  HCIO4 

V. 

per  100  Mols. 
HCIO4+HA 

SoUd  Phase. 

f. 

per  100  Mols. 
HC104+H,0. 

.Solid  Phuc 

0 

0 

Ice 

-32 

26 

EO0*i\^ 

—  10 

5 

<( 

-29.8 

28.57 

u 

—  21 

7 

M 

-44 

27 

Hao«.2B/) 

-34. s 

9 

M 

-41 

27-25 

II 

-54 

II 

U 

-34 

28 

tl 

-50.5 

19 

Ha04.3iH|0 

-24 

29.9 

M 

-45 

20 

(• 

-17. 8m.pt.  33. 3 

u 

-423 
-41.4 

21 
22.22 

K 

(i 

-21.5 
-23.6 

36 
36.5 

-43 

235 

« 

-12.5 

37 

-40.5 

22.5 

HC10«.3H,0a 

;+3 

38 

tt 

-39-5 

22.75 

>i 

28 

40.8 

•( 

-37-6 

24 

« 

40 

43-7 

tf 

-37-5 

26 

«( 

50  m.  I 

>t.    50 

» 

-388 

27 

«( 

45 

59-9 

-47-8 

22.5 

HC10«.3H,0^ 

275 

715 

-44 

24 

ti 

17 

77.2 

-43-5 

24. s 

t( 

+2.2 

83.3 

-43-2 

25 

M 

-21.5 

90.7 

-44.5 

26 

«( 

-40 

94 

-37-2 

25 

Ha04.3H,Oa+HaO«.aiH,0 

—102 

100 
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sO  dissolve  0.005  cc.  petroleum  ether  at  15^  (Groschuff.  19T0.) 

riN  (p  Acetphenetidin)  QHiCOCHONHCH.CO  p. 
Solubility  in  Aqueous  Alcohol  at  25". 

(SeideU,  unpublished.) 

H         dnoi        SS^HT^^SS'Sd    Wt.  %CH40H  i»of      ^^rS*^^^^ 

*sIt*>tA      NHCH«Cq  per  100        insolvent  Sat  Sol     NHCH,CO  per  loo 

S»t=>ol-     Gms.  Sat.  SoluUoQ.         insolvent.  ^t.  bol.    Gms.  Sat.  Solution. 

)   I  0.0766        70        0879      6.25 

0.984      0.14  80        0.858      7.63 

0.968  0.28       85  0.847  7-88 

0.952  0.65  90  0.834  7.82 

0.935  I  SO       92.3  0.827  7.70 

0.917  2.85  95  0.821  7.45 

0.898  4.55  100  0.806  6.64 

HiO  dissolve  1.43  p^ms.  phenacetin  at'the  b.  pt.  (U.S.P.,vin.) 

2.3  wt.  %  alcohol  dissolve  about^o  gms.  phenacetin  at  the  b.  pt.     " 

Solubility  of  Phenacetin  in  Several  Solvents. 

(SeideU,  1907.) 

Gms.  Phenacetin  Gms.  Phenacetin 

mt.  t*.  per  100  Gms.  Solvent.  t*.  per  too  Gms. 

Sat.  Solution.  Sat.  Solution. 

30-31  10.68  Benzene       30-31  0.65  (0.873) 

ate  30-31    2.42  (0.865)  Chloroform    25     4.76 

hoi  25       3.51  (0.819)  Ether  25      1.56 

1  (99-5%)    21.5   13.65  (1.064)  Toluene  25     0.30  (0.863) 

30-31    9.46  (1.025)  Xylene  32.5  1.25  (0.847) 

^de  30-31    8.44  (1.063) 

(Figures  in  parentheses  are  Sp.  Gr.  of  Sat.  Solutions.) 

roleum  ether  dissolve  0.015  gm.  phenacetin  at  room  temp.  (Salkower,  1916.) 
[>yridine  dissolve  17.39  gnis.  pnenacetin  at  20-25**.  (Dehn.1917.) 

iq-  50%  pyridine  dissolve  28.94  g^s.  phenacetin  at  20-25®.        •* 

aRAQUINONE  C«H4C02C02CeH4. 


Solubility  in  Benzene 

AND  IN  Ethyl  Acetate 

■ 

(Tyrer, 

1910.) 

bility  in  Benzene. 

Solubility  in  Ethyl  Acetate. 

Solution.          P^BiSLr*- 

f. 

Sp.  Gr.  of 
Sat.  Solution. 

Gms.  (C.H4)5(CO, 
per  100  Gnu 
£thyl  AceUte. 

.8902                 0.412 

10 

0.9102 

0.518 

.8850                0.471 

20 

0.9025 

0.626 

.8800                0.538 

30 

0.8906 

0.770 

.8698                 0.738 

40 

0.8789 

0  995 

.8601                 1.032 

50 

0.8674 

1.292 

8506                 1.354 

60 

0.8561 

1.640 

.8415                 1.760 

65 

0.8508 

1.902 

.8327                 2.687 

70 

0.8454 

2.215 

.8241                 3-770 

75 

0 .  8401 

2.515 

rhe  Sp.  Gr.  determinations  given  in  the  above  table  and  in  the  tables 
le  ana  anthraquinone,  pp.  81  and  82,  are  not  included  in  the  original 
rer  (iQio)  but,  in  response  to  my  request,  have  been  kindly  supplied 
nt  volume.  I  am  also  indebted  to  Dr.  Tyrer  for  the  modified  form 
d  tables  showing  the  solubilities  of  anthraquinone  and  phenanthra- 
lixed  advents.  CA.  SJ 
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Solubility  of  Phenanthraquinonb  in  Mixtures  of  Organic  Solvents. 


(Tyrer,  1910.) 

1  CftHe  4-  Hydrocarbons 

In  CHCl, 

-h  Pentane 

In  CH,COOC,H*  +  Hydn>. 

(i)  at  48^ 

at  14.5'. 

carboiis(i)  at4B^ 

Per  cent              Gms.  Phenan- 

Percent 

Cms.  Pheoan- 

Percent 

Gms.PhemB. 

C«H«  in                 thraquinone 
Mixed                 per  100  Gms. 

CHCU  in 
Mixed 

thraquincme 
per  ICO  Gms. 

CH,CXK>QH» 
in  Mixed 

tlmaiiiiiaBe 
periooGm. 

Solvent                   Solvent. 

Solvent. 

Solvent. 

Solvent. 

Solveat. 

0                    0.0708 

0 

0.025 

0 

0.073 

10                    0.088 

10 

0.045 

14.19 

0.126 

20                    O.II8 

20 

0.080 

27-37 

0.207 

30                    0.160 

30 

O.II5 

39-94 

0-335 

40                    0.228 

40 

0.165 

52.12 

0.494 

50                    0.318 

50 

0.220 

•       63.56 

0.656 

60                    0.440 

60 

0330 

74  19 

0.817 

70                    0.588 

70 

0-525 

84.62 

0.993 

80                    0.772 

80 

0.805 

90 

I  073 

90                     1.004 

90 

1. 415 

100 

1.230 

100                     I . 288 

100 

2.402 

(i)  Distilled  from  petroleum,  b.  pt. 

"■  8a*-92*.    (See  note,  preceding  pace.) 

Solubility  m  Alcohol  and  in  Toluene.* 

(Speyen  —  Am.  J.  Sd.U]  X4*  «95*  'o^.) 

In  Alcohol.  In  Toluene. 


o 
zo 
20 

25 

30 
40 

50 
60 

70 

80 


Gms.  CuHso  per     Sp.  Or.  of 
xoo  Grams  Solutions 

CsHaOH.        CHaO  al  4"*^ 


3-65 
380 

4.6 

5-5 
6.4 

8.2 

10.6 

15.6 

33  o 


0.814 
0.807 
0.801 
0.799 
0.797 

0-795 
0.794 
0.797 
0.815 
0.865  (76.4°) 


Gms.  C14H19  per 
xoo  Grams 
CeH».CHa 

23-0 
30.0 
42.0 
50.0 
58.0 
76.0 
95-0 

115. 0 
135  o 

155-0 


Sp,  Gr.  of 

dolutaoos 

aUOat4'0 

0.925 

0.929 

0.934 

0.939 

0.943 

0.95s 
0.971 

0.989 

1.007 

1.027 


12.^% 


*  Calculated  from  the  original  results  which  are  given  In  term«  of  gram  mofecuks  of  Pbens*^.  i^^^^ 
per  xoo  gram  molecules  of  solvent,  and  for  irregiUar  intervals  of  temperature.  — ^obob 

Behrend,  1892,  reports  2.77  gms.  phenanthrene  per  100  gms.  alcohol 
and  3.09  gms.  at  14.8°. 

Solubility  of  Phenanthrene  in  Organic  Acids,    cnmofdcw,  i 

Gms.  C14H10  Gms.' 

t".  per  100  Gms.  Acid.  ]  t*.         per  i 


Acid. 


Acetic  Acid 


(< 


« 


23 

39 

70.5 

23 

39 


Sat.  Sol. 
8.31 
9.8 

34.6 

15.6 

21 


Propionic  Acid 


(( 


(( 


(( 


(( 


Butyric  Acid      23  15.6        Isobutyric  Acid 

"  "        39  21  Valeric  Acid 

100  gms.  95%  formic  acid  dissolve  0.46  gms.  C14H10  at  20.8®.  v/«m-^'    ^ 

F.-pt.  data  for  mixtures  of  phenanthrene  and  each  of  the  following  ^^^Pf^^ 
are  given  by  Kremann  et.  aJ,,  (1908);  1.2.6  dinitrotoluene,  1.2.4.  dinitrotb/tf^^ 
1.3.4  dinitrotoluene,  trinitrotoluene  and  trinitrobenzene.     Results  for  ^^^^V^     i 
of  phenanthrene  and  2.4  dinitrotoluene  are  given  by  Kremann  and  Hofnei^     fl 
(1910). 
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SoLUBiLmr  OP  Phbnanthrbnb  in  Several  Solvents  at  25^ 

(Uildebnnd,  Ellefson  and  Beebe,  1917.) 


Cms.  CnH,.  per  100  Solvent  G™*-  CuHw  per  xoo 

Cms.  Solvrat.  solvent.  q^  Solvent. 

ol  4.91  Carbon  Tetrachloride  26.3 

ne  59.5  Ether  42.9 

>n  Disulfide        80 . 3  Hexane  9.15 

iOLUBIUTY  OF   PHENANTHRBNE   PiCRATE  IN  ABSOLUTE  AlCOHOL. 

(Behrend,  1892.) 

Grams  per  xoo  Grains  Saturated  Solutioo. 

±:  >^ 


Picric  Add  -f"    Pbenanthrene  —  Phenanthrene  Picrate. 
12.3                    0.91  0.71  1.62 

14.3  I. 00  0.78  1.78 

17.5  1.05  0.82  1.87 

iLiTY  OP  Phenanthrene   Picrate  in  Alcoholic  Solutions 
Containing  Picric  Acid  and  also  Phenanthrene. 

(Behrend.) 
Grams  Added  to  63  cc.  Abs.  Alcohol.  Gms.  per  100  Gms.  Sat.  Solatian. 

P.  PSoate  +  Picric  Ac.  +  Phenanthrene.  Picric  Ac.  +  Phenanthrene  ■•  P.  Picrate. 

3  1-4  o  0.5  0.534  1. 413  1.947 

3  1-4  o  09  0.409  2. 141  2.550 

S  08  o  2.1  0.354  2.77  3.124 

3  0.8  o  40  0.139  5.626  5.765 

•S  1.4  0.1  o  1159  0.75  1. 91 

•S  1-4  0.2  o  I  285  0.68  1.97 

•S  1-4  10  o  2.45  037  2.82 

5  1.4  40  o  6.15  0.195  6.345 

•5  1.4  0.0  2.2  0.423  3.276  3699 

rOL  CJltOH. 

Solubility  in  Water. 

(Alexejew,  x886;  Schreinemaker,  1900;  Rothmund,  1898.) 

determinations  were  made  by  the  "Synthetic  Method,"  for  which,  see 
p.  16. 

Gms.  Phenol  per  100  Gms. 
f. 

10 
20 

30 
40 

SO 

55 
60 

65 

68 . 3  (crit.  temp.)  33 . 4 

alts  confirming  the  above,  and  also  viscosity  measurements,  are  given  by 

I  (1904). 

complete  T  —  xdata  for  the  system  are  given  by  Smits  and  Maarse  (1911). 

C  data  for  the  system  are  given  by  Rozsa  (1911)  and  Paterno  and  Ampola 

• 

bel  (1895)  states  that   100  gms.  sat.  aqueous  solution  contain  6.1  gms. 
at  20*.    Sp.  Gr.  of  solution  »  1.0057. 


Aqueous  Layer. 

Phenol  Layer. 

7.5 

75 

8.3 

72.1 

8.8 

69.8 

9.6 

66.9 

12 

62.7 

14. 1 

595 

16.7 

55-4 

21.9 

49.2 

PHINOL 
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PHINOL. 


Solubility  of  Phenol  in  Aqubous  Acetone  Solutions. 

(Schreinemaken,  1900.) 


In  4-24% 

In 

12.2% 

In 

24.6% 

In  59-9% 

Acetone. 

Acetone. 

Acetone. 

Acetone. 

Grams  Phenol  per 

Cms. 

Phenol  per 

Cms 

.  Phenol  per 

Cms.  Pheoolper 

t*. 

100  Cms. 

100  Cms. 

100  Gms. 

100  Gms. 

Aq.  Acetone 
Layer. 

Phmol 
Layer. 

Aq .  Acetone 
Layer. 

Phenol  ' 
Layer. 

Aq.  Acetone      Phenol 
Layer.           Layer. 

Aq.Aoetooe  I^mmI 
Layer.       Laytf 

20 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  ■  • 

•  •  • 

26.0         60.5 

30 

S-o 

74.0 

4.0 

71.0 

6.0 

69.5 

28  5        57- 0 

40 

S'S 

70.0 

•   •  • 

•  •  • 

•  •  • 

•  •  • 

32.0         52.0 

so 

5-7 

67.0 

5.0 

67.0 

8.0 

64.0 

34.5$       49^1 

60 

6.5 

61.0 

•  •  • 

... 

•  • . 

•  •  • 

36.  si    46. sl 

(49-5  )  41-5 

Z^ 

9.0 

51.0 

7-5 

57- 5 

19.0 

57- 0 

80 

14.0 

34.0 

lo-S 

49-5 

14.0 

52.5 

(84^)  22.5 

20.4* 

30-5* 

23- ot 

47- ot 

(90.3") 

25- 

0 

26. 5t 
(90.5") 

44.ot 
35- 0 

V 


t85» 


t87».5 


M 


I47*.S 


The  figures  in  the  above  table  were  read  from  curves  plotted  from  the  original 
results.  Similar  data  are  also  given  for  acetone  solutions  of  seven  other  concen- 
trations. 

The  determinations  were  made  by  adding  various  quantities  of  phenol  to  the 
mixtures  of  water  and  acetone  and  observing  the  temperature  at  which  the  two 
layers  became  homogeneous.    The  isothermal  lines  for  30°,  50**,  68**,  80®,  Bs^aDd 
87°  were  located.    The  results  for  30°  and  80**  are  as  follows:  (Schreinemaken,  i^) 


Results  at  30**. 


Gms.  per  100  Gms.  Mixture. 


Gms.  per  100  Gms.  Mixture. 


Results  at  80''. 

Gms.  per  100  Gms.  Miztuit. 


H,0. 
92 

92.3 

91 
88.4 

81 

70.9 

62.1 

51.6 

39.8 
28.9 

21.8 


(CHa),CO.    CtHUOn. 

o 
1-7 


4 

7.6 

23.1 

28.9 

34.9 

40.2 

43  I 
40.2 


8 
6 

S 
4 

4 
6 

9 

13 
20 

28 
38 


H,0. 
18.4 
17.2 
17.9 
19. 1 
21. 1 
22.6 
25.2 
27.1 
28.7 

30 


(CHa)2CO. 

341 
25.8 

81. 1 

12.9 

9.9 

7-4 
4.6 

2-3 

1-3 
0.5 


COUOH. 

47. s 

57 

64 

68 

69 

70 

70.2 

70.6 

70 

69s 


H,0. 

83 
82 

74 
61 

52 
40 

32 

33 

35 
40 

49 
62 


3 

9 

7 
8 

5 
6 

2 

4 
4 
S 
7 
7 


(CHJtCO.  C»H*OH. 

3-7     13 


71 
13.8 

20.2 

24.5 

274 
21.8 

156 
II. 6 

7-5 
4-3 

2.S 


10 
iiS 

23 


5* 

34S 


Solubility  of  Phenol  in  Benzene  and  in  Paraffin. 

(Schweissinger,  1884-85.) 


Solvent. 


Gms.  QHiOH  per  100  Gms.  Solvent  at: 


Paraffin 
Benzene 


1.66 


21' 


«s'. 


43  • 

S 

2.5  8.33  10  100 

Data  for  equilibrium  in  systems  composed  of  phenol,  water  and  each  of  t^^^!^ 
lowing  compounds  are  given  by  Timmermans  (1907):  NaCl,  KCl,  KBr,  KNC^ 
KsSOi,  MgSOi,  tartaric  acid,  salicylic  acid,  succinic  acid  and  sodium  oleate. 
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KiLxry  OF  Aqubous  Alkalinb  Solutions  of  Phbnol  with  Several 
Organic  Compounds  Insoluble  in  Water. 

(Scheuble,  1907.) 

c.  portions  of  aa.  KOH  solution  (250  gms.  per  liter)  were  added  the  given 
ot  the  aq.  insoluble  compound  from  a  buret  and  then  the  phenol,  drop- 
til  solution  occurred.    Temperature  not  stated. 

Gnnpoaltioa  of  Homogeneous  Solutions. 


Aq.  KOH.  cc.  Aq.  Insol.  Cmpd.  Gms.  Phenol. 

5  2  (=  1.64  gms.)  Octyl  *  Alcohol  2 .6 

5  s  (=  4.1    gms.)    "              •'  3.9 

5  2  (=  1.74  gms.)  Toluene  4.9 

5  3  (=  2.61  gms.)  Toluene  6.7 

5  2  (=  1.36  gms.)  Heptane  15 

BOffmal  aecQodary  odyl  akohol,  i.e.,  the  so-called  capcyl  alcohol,  CHa(CHt)|.CH(OH)CH«. 

jBiLrrY  OF  Phenol  in  Aqueous  Solutions  of  Dextro  Tartaric 

Acid  and  of  Racemic  Acid. 

(Schranemakers,  1900.) 


5-093%  Add. 

In  19.34%  Add. 

[n  40.9%  Acid. 

GnH.  Phenol  per  zoo  Gms. 

Gms.  Phenol  per  xoo  Gms. 

Gms.  Phenol  per  100  Gms 

Aq.Ackl               Phenol 

t*. 

Aq.  Add     Phenol 
Layer.        Layer. 

f. 

Aq.  Add. 
Layer. 

Phenol 

Layer.                 Layer. 

Layer. 

7-5            72s 

so 

10        77 

70 

13 

•    •    • 

lo-S           6S  5 

60 

12.5      72 

80 

16.5 

77 

HS           S8 

70 

19        64 

85 

20 

74 

I9-S            53 

75 

29        56 

90 

26.5 

71 

25               4«S 

77* 

47 

^K 

39 

63.5 

47  5 

97* 

S4 

*  Critical  temperature. 

ical  results  were  obtained  with  the  dextro  and  racemic  adds,  showing  that 
ive  exactly  the  same  influence  on  the  formation  of  layers  in  the  system 
henol. 

Distribution  of  Phenol  between: 

Alcohol  and  Water  at  25®.        Benzene  and  Water  at  20®, 

rs  and  Fisdwr  —  Ber.  37i  4747t  'o4-)  (Vaubel—  J.  pr.  Ch.  [a]  67*  476.  'sp 

nis  Plienol  Gms.  Phenol  ,,  ,  .  e  1      ^ 

T  10  cc.  per  100  cc.  Volumes  of  Solvents  Gms.  Phenil  fa* 

^^^^^"■"^  -  used  per  ^•^••■'^^■•^"■^^^ 

ilic  Aqueoas  Alcoholic  Aqueous  i  Gm.  Phenol  H2O        CeHi 

».     Layer.         Layer.      Layer.  Layer.     Layer 

S    0.047  ^-7^5  0-0441  5occH,0+  5occ.CeHg  0.286    0.714 

0.05  0.846  0.047  **         +100CC  "  o.  1188  0.8212 

0.07  1.035  0.066  "         4-I50CC.  •*  0.0893  0.9107 

*     0.16         2-445  0.150  ••        4-200CC  "  0.0893  a 9107 

3.83  50.88  3.601 

!     3  9  52.93      3667 

isTRiBtmoN  OF  Phenol  between  Water  and  Benzene  at  20^ 

(Philip  and  Bramky,  1915) 

IS.  Phend  per  Liter.  ^  Gms.  Phenol  per  Liter.  *  ^ 

■ * >       Ratio  -  •  / * N      Ratio  -• 

jtr,  a.      CtHt  Layer,  b,  •  Aq.  Layer,  a.     CtH»  Layer,  6.  • 

HS  2.073  2.194  0.356  0.7736  2.173 

i88  1.944  2.189  0.238  0.5177  2.175 

rii  1-553  2.184  0.119  0.2594  2.180 

194  1-293  2.176  0.0601  0.1314  2.189 

\7S  I  036  2. 181 

Its  are  also  given  for  the  effect  of  NaCl,  KCl  and  of  LiCl  upon  the  above 
ition. 
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Distribution    of    Phenol   between   Water    and    Benz 
BETWEEN  Aqueous  K2SO4  Solutions  and  Benzene  act 

(Rothmund  and  Wilamore  —  Z.  phyaik.  Ch.  40^  623,  'oaO 

Note.  —  The  original  results,  which  are  given  in  terms 
mols.  per  liter,  were  calculated  to  grams  per  liter,  and  plotted 
section   paper.      The  following  figures  were  read  from  th« 
obtained. 


:nb  . 

■2f. 

of  I 
one 
ex 


Between  HiO  and  C«Hc. 

Grams  CeH^H 
per  Dter  of: 


Effect  of  KaSO«  upon  the  DistribntioQ. 


Layer. 

s 

10 

IS 
20 

fiS 

30 

35 
40 

45 
SO 


CeH« 
Layer. 

10 
28 

52 

84 
128 

200 

300 

410 

520 

610 


Gma.  KiSOg 
per  Liter 

A(^. 
Soluuoo. 


(j)  Cms.  cMoa 
per  liter  of ; 


I 
2 

5 
10 

21 

43 
87 


36 
72 

44 
89 

79 

59 
18 


Aq. 
Layer. 

08 


17 
16 

16 

16 

15 
14 
12 


92 
85 

44 

89 

85 
92 


Layer. 
96 

63 
92 

73 

19 

71 
00 


0)Gms.C«H«0h 
per  Liter  erf; 

Aq. 
Laytr. 


59 
60 

60 

62 

65 
69 

78 


9-52 
9  SO 
9.46 

9-35 
9.09 

8.68 
y-79 


u 
26 
26 
26 
27 
28 

30 
34 


^28 

-3« 

-55 

-  06 

^   «7 

-  ^i 

J8 


(i)  First  aeiiet. 


(a)  Second 


Equilibrium  in  the  System  Phenol,  Benzene  and  Water  Ar         ^^'' 


(Horiba,  X9X4-Z9X6.) 


Cms.  per  100  Cms.  Sat.  Sol. 


C,H»OH. 
81.06 
89.78 
92.31 

95  14 


C.H.. 

18.94 
7.92 
4.07 
O 


H,0. 
O 

2.30 

362 

4.86 


Solid  Phase. 
C|H/)H 


M 
M 
M 


The  results  for  the  conjugated  liquid  layers  are  as  follows: 


Upper  Layer. 


Cms.  per  100  Gms.  of  the  Liquid. 
>>. 


C»H,OH. 
O 

4.78 
17.36 
21.15 
28.01 

44-39 
5580 

74.5 
70.70 


Lower  Layer. 

Cms.  per  100  Gms.  of  the  Liquids 


99-95 


94 
81 

77 
69 

50 
36 

3 
o 


98 

22 
81 
56 
13 


0.05 
0.24 
0.81 
1.63 
2.18 

5  OS 
8.07 
22.5 
29.29 


C«H,OH. 
O 

1-43 
2.80 

3  01 

3-35 
4.07 

4.58 

5-65 

8.195 


QH.. 
0.198 
0.21 
0.21 
0.21 
0.21 
0.19 
0.19 
0.17 
O 


Data  for  this  system  are  also  given  by  R6zsa  (191 1). 

The  coefficient  of  distribution  of  phenol  between  olive  oil  and  water  at  ^ 
cone,  in  oil  -?-  cone,  in  HjO,  is  given  by  Boeseken  and  Waterman  (1911)  ascrea^/ 
than  9  and  less  than  10.3.     The  figure  was  obtained  by  dividing  the  solubility  ^^ 

ghenol  in  olive  oil  by  the  solubility  in  water,  each  bemg  determined  separately^' 
Results  for  this  system  are  also  given  by  Reichel  (1909). 
According  to  Greenish  and  Smith  (1903),  100  cc.  of  olive  oil  dissolve  about  5(F 
gms.  of  phenol  at  i5-5°-     These  authors  report  that  100  cc.  of  glycerol  dissolve 
about  300  gms.  of  phenol  at  15.5*. 
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noN   OF   Phenol   between  Water   and  Carbon  Tbtra 

Chloride  at  20°. 

(Vaubel  —  J.  pr.  Ch.  [a]  67.  476.  '03.) 


Vohiines  of  Solvents. 


Grama  Phenol  in: 


50  cc.  Hj04-  10  cc.  CCI| 

+  20  cc. 
+  30  cc. 
+  50  cc. 
+ 100  cc. 
+  150  cc. 
+200  cc. 


it 
« 
a 


ti 
<( 
u 
« 
ti 
u 


HsO  Layer. 
0.8605 
0.7990 
0.727s 
0.6435 
0.4680 
0.364s 
0.3240 


ecu  Layer. 
0.1285 
0.1900 
0.2615 

0-345S 
0.5210 

0.6245 
0.6650 


ON  OF  Phenol  between  Water  and  Organic  Solvents  at  25^ 

(Herz  and  Rathmann,  Z9i3-) 

Chloroform. 

IftOH  per  Liter. 


HsO  and  Carbon 
Tetrachloride. 

Mols.  C«HtOH  per  Liter. 


CHCl,  Uyer. 
0.254 
0.761 
1.27 

3  36 
S-43 

'entachlor 
ane. 

)H  per  Liter. 

CsHCl«  Layer. 
0.0495 
O.IIO 
0.226 

0.432 
0.708 

1. 170 


H|0  Layer. 
0.0605 
0.140 
0.213 

0.35s 
0.489 

0.525 


CCI4  Layer. 
0.0247 
0.072; 
O.I4I 
0.392 

1-47 
2.49 


HsO  and  Tetrachlor 

Ethane. 
Mols.  C«H,OH  per  Liter. 

^ ' V 

H,0  Layer.       CsH,  CI4  Layer. 


HjO  and  Trichlor 

Ethylene. 
Mols.  CHjGII  per  Liter. 


HjO  Layer.  CHCltCa,  Uyer. 

0.044  0.046 

o.ioi  0.107 

0.180  0.236 

0.236  0.388 

0.277  0.555 

0339  0.986 


0.023 

0.0345 

0.081 

O.II4 

O.15I 

o.iSS 

HiO  and  Tetrachlor 
Ethylene. 

Mols.  C«H|OH  per  Liter. 
H^  Uyer.     CCI,:CC1,  Uyer. 


0.061 
0.094 
0.265 
0.406 
0.617 
0.651 


0.0653 

0.143 
0.327 

0.421 

0.490 


0.0277 

0.0650 

0.198 

O.4II 

0.684 


Distribution  of  Phenol  at  25°  between: 

(Hen  and  Fischer  — Ber.  58,  1143,  '05.) 


ter  and  Toluene. 


11 


Grams  C«HsOH 
per  100  cc. 


Water  and  m  Xylene. 

Grams  CeHiOH 


lytt, 

724 
469 
200 
861 

750 
346 
706 
087 

651 


C|U»CHa 
Layer. 

1. 169 

2.865 

4-3^ 
6.061 

14.07 

16.69 

44.20 

50. 58 

84.89 


^HjO 
Layer. 

0.681 

1.381 
2.068 
2.691 

4.467 
5.027 

7.246 

7.604 

9.074 


MimmobCsHfOH 
per  10  cc. 


per  100  cc 

■^  -  - 


i»(yi4(CH,), 
Layer. 

1. 610 
4.787 
12.210 
22.718 
34.827 
51  352 
77-703 


H2O 
Layer. 

1. 071 

2.726 

5.168 

6.994 
8.124 

9  123 
10.050 


m 


C^CCHk), 
Lay 

I 

4 
XI 
21 

32 
48 

73 


ayer. 

u 

•su 

I. 

-501 

2. 

.22 

4- 

•36 

6. 

•75 

7- 

.28 

8. 

•07 

9 

UsO 


007 
563 

86c 

577 
64c 

57« 
45« 
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Freezing-point  Data  (Solubilities,  see  footnote,  p.  i)  Are  Given  nm 
Mixtures  of  Phenol  and  Each  of  the  Following  Compounds: 

Dimethylpyrone.  (Kendall.  1914a.)  Bromotoluene.  (Patemo  and  Ampob.  1897 

Phenyihydraztne.  (Cuisa  and  Beniardi.  1910.)      O  Toiuidine.       (Kremann.  1906.) 
Picric  Acid.  (Philip,  1903;  Rremann,  1904.)  ^  Toiuidine.       (Kremann.  1906;  PfaiSp,  190. 

Picric  Acid  +Other  Cm'p'ds.  (Kremann.  '04)  Urea   (Kremann  ft  Rodenis,  1906;  Philip,  190, 
Pyridine.  (Bramley,  1916;  Hatcher  ft  Skirrow.  1917.)  Methyl  Urea.  (ILremami.  191a) 

Quinoline.  (Braml^.  19x6.)  as  Dimethyl  Urea.  " 

Kesorcinol.  (Jaeger.  1907.)  5  Dimethyl  Urea.  " 

Sulfuric  Acid.       (Kendall  and  Carpenter.  19x4-)  Urethan.  (liascarelli  ft  Pestalooa.  1908, 190 
Thymol.  (Patemo  and  Ampola,  X897.)      P  Xylene.  (Patemo  and  Ampoia,  1897 . 

Iff  Xylidene.      (Kremann,  1906.) 

PHBNOLATE  of  Phenyl  Ammonium. 

Solubility  in  Water. 

(Alexejew.  1886.) 

The  determinations  were  made  by  the  synthetic  method  (see  p.  16).   Th^ 
suits  were  plotted  and  the  following  figures  read  from  the  curve: 


V. 

Cms.  Phenolate  per  xoo  Gms. 

A. 

f. 

Gms.  Phenolate  per  100  (10 

A                                  — 

Aq.  Layer. 

Phenolate  Layer. 

Aq.  Layer. 

PbenobteLtf 

10 

3 

94 

110 

9 

76 

30 

4 

93 

120 

12 

69 

so 
70 

90 

S 
6 

7 

91 

87. S 

83 

130 
140 

crit. 

temp. 

17s 

60 
40 

AminoPHENOLS.    See  last  line  p.  138. 

J  TribromoPHENOL  CiHjBrjOH. 

Data  for  the  solubility  of  mixtures  of  symmetrical  tribromophenolandsymnie= 
cal  trichlorophenol  in  diluted  methyl  alcohol  at  25**  are  given  by  Kilster  and  Wuh 
(1904-05).    The  results  are  presented  in  terms  which  are  not  clearly  explains 

Solubility  of  Mixtures  of  j  Tribromo  Phenol  and  5  Trichloro  Phe— 

IN  Methyl  Alcohol  at  25**. 

(Thiel.  1903:  from  WOrfel.  1896.) 
Molectilar  per  cent  C0H2.OH.Brs  n  Solubility  of  _     , 


In  Solid. 

In  SolutioD. 

6»Hj.OH.CU. 

CtHs.OH3rs. 

0 

0 

0204 

0 

0204 

4.49 

3-59 

0194 

0007 

0.201 

10.13 

7- 

S8 

0191 

0016 

0.206 

16.28 

12. 

15 

0.172 

0024 

0196 

62. 44 

13 

07 

0.204 

0.031 

0   23s 

69.88 

IS 

86 

0150 

0028 

0178 

81.76 

19 

01 

0.096 

0023 

O.I18 

84.66 

24 

OS 

0069 

0.022 

0091 

87 -53 

32 

.46 

0.043 

0.021 

0063 

93.62 

47 

.87 

0.021 

0.019 

0.040 

100. 0 

100 

.0 

CO 

0.019 

0019 

NitroPHENOLS  C«H4(0H)N0,  o,  m  and  p. 

i(X>  gms.  sat.  solution  in  water  contain  0.208  gm.  o  nitrophenol  at  20**. 
^*  "  "  "       2.14  gms.  m 

1.32     "      p  "  "     (Vaube*. 

F.-pt.  data  for  mixtures  of  m  nitrophenol  and  water  and  for  p  nitrophend? 
water  are  given  by  Bogojawlewsky,  Winogradow,  and  Bogolubow  (1906). 


4«5 


NitroPHDfOLB 


0L8   CtH4(0H).N0,  0,  m  and /». 

r  OP  Each  Separately  in  Water.    (Sidgwkk,  SpumU  and  Davies.  191s.) 


Gms.  per  loo  Gms.  Sat.  Sol. 


Ortho. 

Meta. 

Pan. 

■1  • 

0.330* 

3.02* 

3.28 

100 

0.383 

3.68 

4.22 

no 

0.463 

4.54 

553 

120 

0.560 

5.80 

750 

120 

0.685 

7.90 

10.85 

140 

0.856 

11.69 

21.2 

150 

^«         •    •    • 

•    •    • 

00 

160 

^«         «    •    • 

00 

•  •  ■ 

200 

Cms.  per  loo  Gms  Sat.  SoL 
Meta.       Para. 


Ortho. 
1.078 

1-37 

1-59 
1. 91 

2.32 

2.90 

3-75 
200+   crit.  t.   00 

:able  indicates  that  a  solid  phase  is  present. 

e  determinations  were  made  by  the  synthetic  method.     M.  pt.  of  0  »> 
=»  95.1®,  of  ^  =  1 13.8".    Triple  pt.  for  o  =  43.5**  at  cone.  99.^18  and 
—  41.5'  at  cone.  74  and  3.16;  for  p  =  39.6°  at  cone.  71.2  ana  3.26. 
at.  solution  in  water  contains  3.89  gms,  0  nitrophenol  at  48°. 
sat.  solution.in  i.o  n  0  CtH4(ONa)NOs  contains  9.6  gms.  o  nitrophenol 

(Sklgwick,  '10.) 

r  OP  0  Nitrophenol  in  Liquid  Carbon  Dioxide.    (Bodmer,  1905-6.) 


r. 

Gms.  0  CA(OH)NOk 
per  xoo  Gms. 

f. 

Gms.  0  C«H«(pH)NOk 
per  zoo  Gms. 

Sat.  Sol. 

Sat.  Sol. 

-52 

1.9 

"5 

10 

-40 

2-5 

14 

21.2 

—  20 

3.8 

IS 

33-8 

0 

5-2 

16 

48.5 

+  10 

7-7 

20 

60.7 

i5%formicaciddissolve  i6.o6gms.0C6H4(OH)NOf  at20.8*.  (Aschan.  'x^:^ 

i5%formicaciddissolve23.44gms.^C6H4(OH)NOiat  i8.6*. 

of  sat.  solution  of  the  pale  yellow  form  of  p  nitrophenol  in  benzene* 

gms.     p  C«H4(OH)NOj  at  5®,  determined  by  the  t.-pt.  method. 

(Sidgwick,  19x5.) 

iTY  OF  THE  Three  Nitrophenols,  Separately,  in  Toluene, 

ENE  AND  IN  ETHYLENE   DiBROMIDE.      (Sidgwick.  Spurrell  and  Davits,  19x5.) 


::jl4(OH)NO,  per  n 

30  Gms.  Sat.  Sol 
In  CsH«Brs. 

G 
f.       r 

ms.  p  CH4(0H)N0,  per  100  Gms.Sat.  SoL 

CHa-      In  CABr. 

In  C,H,CH,.  In  C^Br.       In  CJl4Br^" 

9                 ... 

40 

70 

18 

•S 

31 

2              48.8 

47.8 

80 

28 

.1 

32.7          52 

6          57.7 

56.8 

90 

54-4 

59-7          73-2 

6          67.2 

67.2 

100 

79 

.6 

80.6          88.5 

s       78.3 

79 

IIO 

96 

•3 

96.3          98 

I          89.7 

90.6 

.  m  CA(OH)NO, 

Gms. 

m  CJl4(OH)NO, 

Gms.  m  C«H«(OH)NOk 

too  Gtns.  Sat.  Sol. 

t*.         per  100  Gms.  Sat. 

Sol. 

f. 

per  100  Gms.  Sat.  Sol. 

inCJlftCH,. 

in  CtH»CH,. 

in  CHjCH,. 

463 

64.8 

16.44 

78.5 

70.50 

6 

67.7 

20.26 

82.3 

79-57 

7  03 

71.5 

33  16 

88.8 

91 -43 

9. II 

74-5 

46.93 

951 

100 

11.28 

75-7 

5771 

unol  c«h».oh.(no2)2. 

abs.  methyl  alcohol  dissolve  6.3  gms.  CfiH».OH.(NOj)f  at  19.5®. 

lbs.  ethyl  alcohol  dissolve  3.9  gms.  C«Hi.OH.  (NOj)!  at  19.5®.  (de  Bruyn,  '92.) 


TBI 


PHENOLS  4^ 

Freezing-point  Data  (Solubility,  see  footnote,  p.  i)  Are  Givsn  for 
Following  Mixtures  Containing  Substitutbd  Phenols. 

o  Bromophenol  +  P  Bromophenol.  (HoUeman  and  Rinko, 
o  Chlorophenol  -|-  p  Chlorophenol.  "  ** 

o  lodophenol  -|-  p  lodophenol. 

s  Tribromophenol  -|-  s  Trichlorophenol.  (Kttster  and  WOrfd.  1904- 

2.4.6  Tribromophenol  -h  Acetyl  tribromophenol.  (Boeacken.  191a.) 

o  Chlorophenol  -|-  Quinoline.  (Bzamley,  1916.) 

''  -h  Pyridine. 

o  Nitrophenol  -H  Acetyl  o  Nitrophenol.  (Boesekcn,  191*.) 

0  Nitrophenol  +  a  Dinitrophenol.  (Crompton  and  Whitdy,  189 

^'  +  p  Toluidine.  (Pawiewaki.  1893;  Phil9,i9ai 

p  Nitrophenol  +  p  Nitrosophenol.  (Jaeger,  1908.) 

Each  of  0,  m  and  p  Nitrophenol  +  Dimethylpyrone.  (Kendall,  19x4a*) 

**  '*  +  Picric  Acid.  (KremannandRodems.i9oL^' 

4-  Sulfuric  Acid.  (Kendall  and  Caxpcnter,  191 

-|-  Urea.  (Kremann  and  Rodenis,  1906^.'—'' 

2.4  Dinitrophenol  -H  Dimethylpyrone.  (Kendall.  x9x4a*) 

PHENOLPHTHALEIN  (C6H40H),CO.C6H4CO. 

100  gms.  HiO  dissolve   0.0175  fi^*  phenolphthalein  at  20^. 


n  tt  tt 

tt  it  <l 


(Acree  and  Shgle«  i 
0.04        "  "  at20-25*.  (Ddm/ 

"      Pyridine  "      796.         gms. 

"      aq.  50%  pyridine      "      300 

PHENYL  ALANINE  a  C«H»NHCH(CH,)COOH. 

Data  for  the  solubility  of  phenyl  alanine  in  aqueous  salt  solutions  at  20* 
given  by  Wiirgler  (1914)  and  Pfeiffer  and  Wurgler  (1916). 

PHENYLENE  DLiMINES  0,  m,  and />.    C6H4(NHs)i. 

Solubility  in  Water  at  20**.     (Vaubd,  1895.) 

100  cc.  sat.  solution  contain  23.8  gms.  m'CeHiCNHs)!,  d»  of  sat.  sol.  »  1.0317. 
100  cc.  sat.  solution  contain    3.7  gms.  p  CeHiCNHs)^,  dta  of  sat.  sol.  «  1.0038. 

Ratio  of  Distribution  between  Water  and  Benzene  at  25*. 

(Farmer  and  Warth,  1904.) 

Results  for  0  Phenylene  Diamine.  Results  for  m  Phenylene  Diamine. 

Cms.  o  C«H4(NH,),  per:  cone.  CeH«  ^ms.  m  C«H4(NH,),  per:  ^^^^  qo 

r^  *■  \  Ratio tTTT*       r"  ^  \  Ratio ^v^ 

so  cc.  CH,.        1000  cc.  H,0.  cone.  H,0  50  cc.  CA-        1000  cc.  H5O.  ««=•  W 

0.0273  0.9818  0.556  0.0828  9.088  0.182 

0.2040  75470  0541  0.0463  5.260  0.176 

PHENYL  HYDRAZINE  C.HtNH.NH,. 

Reciprocal  Solubility  of  Phenylhydrazine  and  Water,  Dbterioned 
BY  THE  Freezing-point  Method.    (Biankama.  1910.) 

Gms. 
SoUdPh«e.  f.  ^J^^^.  SoUdPhM.. 

Sat.  Sol. 
Ice  19.8  60.1  CftHtNH.NH..iHdO 

20.4  64.2      " 

21.8  75 

+CANH.NH,.iH,0    23  79.2 

+    I  4.7       CHfcNH.NHa.iHjO  24.2  83.7 

26.1  91 

26.2  92.3 

257  93-7 

23.2  97.2 

17  98.8      " 

16.6  99  "  +CeH.NHJrai 

i9.6m.pt.  100  CANH.NHt 

Between  the  concentrations  10.9  and  60.1,  two  liquid  layers  are  formed, 
p.  487. 


f. 

Gms. 

C,H»NH.NH, 

per  100  Gms. 

Sat.  Sol. 

0 

0       I 

0 

3 

2.2 

0 

.6 

3-9    ' 

0, 

■7 

4.6    ' 

I 

7 
II. 6 

4.7 
6 

7 

IS 
16.8 

8 
9.6 

19. 

6 

10.9 

u 
tt 

« 

(I 


487  PHENYL  HTDRAZXNI 

10CAL  Solubility  of  Phenyl  Hydrazine  and  Water.  (Con.) 

peratures  of  separation  into  two  liquid  layers  of  mixtures  containing 
o  60  per  cent  C«HtNH.NHi,  are: 


Gm.  Ctil$NU.NH|            #•  -c 

Gmn.  QHftNU.NHi 

4.   J         Gms.CH.NH.NH, 

"TlS^           Separation. 

per  100  Gms. 
Mixture. 

Scnanif  inn            P^  »«>  Gms. 

beparation.           Mixture. 

II. 6          54.6 

29.7 

50.6               48.9 

13-8          SS-i 

31-4 

SO                 SI 

.2 

16. s          ss. 2  cnt. 

t.        33'^ 

46               S3 

•S 

i8-7          SS'^ 

36.9 

44.2            54. 

7 

21.9          SS 

39-3 

39-6            56 

7 

2S-2          S4 

41.7 

24               S9 

•S 

28.3          52.6 

46 

19.8            60 

.1 

d  data  for  concentrations  of  C«HiNH.NHi  above  60  per  cent,  are  given 

913). 

BBNYL  HTDRAZIMK  C«H»NH.NHC7HiO. 

Scx^ubility  in  Aqueous  Alcohol  at  25®. 


(HoUeman  and  Antuach,  1894.) 

i^Hydaxine      Sp.  Gr.  Vol.  %  ^"t?^^^  Sp. 

^fr^-  So&tions.  Alcohol  »|J^f  SoTu 

2.39  0.793  80  1.59  0.859 


2.43  0.814  70  1.08  0.884 

3  0.822  55  0.51  0.917 

2.26         0.831  40  0.16         0.946 

re  results  give  an  irregular  curve.    See  remarks  under  a  acetnaph- 

3. 

CO  H 

HENYL  HTDRAZIDE  CeH4<       >N.N< 

^  CO  ^         ^  C«H,. 

CO  CH, 

HENYL  Methyl  HYDRAZIDE  CeH4<'       >N.N<' 

^  CO  ^  ^  CH,. 

sful  determinations  of  the  solubilities  of  the  enantrotropic  forms  of 
Dmpounds  in  alcohol,  chloroform,  ethyl  acetate,  acetone,  benzene  and 
Iconol  are  given  by  Chattaway  and  Lambert  (19 15).    See  also  p.  312. 

SENYL  HYDRAZONE   (CH«),C.N2HCeH6. 

the  System  Acetone  Phenyl  Hydrazone  -H  Water  Are  Given 

BY  Blanksma  (191 2). 

iring  results  were  obtained  for  the  solubility  of  (CHi)sC.Ns.HCfHi.H20 

^  Gms.  (CHOtC.Nt  HC,H,  ^^^  pj^ 

per  100  cc.  Solution.  »wt*u*u«»c. 

O  0 .  090  rCHJjCN,  HC«H|.H^ 

IS  0.187 

32.8  0.412  " 

EENYL  8ELENIDE  and  TELLURIDE  (CeH6)sSeBr,,(CeH6),TeBrs. 

the  solubility  of  mixtures  of  dibromophenyl  selenide  and  dibromo- 
ride  in  benzene  at  21°  are  given  by  Pellini  (1906). 

fLUCmOL  1.2.3  C«H,(OH)a.2H,0. 

iiO  dissolve     i.i3gms.phloroglucinolat20-25^  (Delm,'x7.) 

yridine  "       296 

q.  50%  pyridine     "       134 


FH08PH0  MOLYBDIC  ACID       488 

PHOSPHO  MOLYBDIC  ACID  P,Oft.2oMoOt.52H^. 

Solubility  in  Ether.   CPannentier,  1887.) 

t'.  ©•.  8.x*.         X9.3*.        a7-4*-       J»-9"- 

Gms.  Acid  per  100  gms.  Ether         80.6    84.7    96.7    103.9  107.9 

PHOSPHORUS  P.  (yellow) 

Solubility  in  Benzene. 

(Qmatoouuioi  —  Z.  anorg.  Ch.  45,  136,  bsO 


f. 

Gms.  P  per    Sp.  Gr.  of 
xoo  Cms.  CeHe*  Sdutioo. 

f. 

Gms.  Pjper     Sp.  Gr.  of 
BOO  Gms.  CA.   Solution. 

♦•     GtM.PlW 

*  •  looGnaCA 

0 

I   513 

23 

3-399 

0.887s 

50        6.80 

s 

1 .99 

25 

3  70 

08861 

55      732 

8 

2.31           08990 

30 

4.60 

a    .    . 

60        790 

10 

2.4             08985 

35 

517 

.    ■    • 

65        840 

IS 

2.7             0894 

40 

5-75 

... 

70        890 

18 
ao 

3.1  0.892 

3.2  0.890 

45 

6. II 

... 

75  940 
81     1003 

Solubility  op  Phosphorus  in  Ether. 

(Christomanos.) 

Gms.  P  per        c_  g^,  ^  Gms.  P  per  c_  r^_   _*  Coi.JP* 

f.       looGiis.         IS'S!;^  f.        looGmTSPjSLS  *'-     ^fS^ 

(CiH«)sO.         Sduuons.  (CjH*),©.      SoluUons.  (c^g^j^. 

o       0434          ...              15  090  0723  28  i-6o 

5   0.62     ...      18  1. 01  0719  30  1-75 

8   0.79    0.732     20  1. 04  0.718  33  i^ 

zo       0.85         0.729           23  1. 12  0722  35  300 

25  1-39  0.728 

Solubility  of  Yellow  Phosphorus  in  Several  Solvents  at  15". 

(Stich,  1903.) 

Cn.i»««fr  Gms.  P  per  loo  Gms. 

^•^*^*-  Solution. 

Almond  Oil  1.25 

Oleic  Add  1.06 

Paraffin  i .  45 

Water  0.0003 

Acetic  Acid  (96%)  o.  105 

Solubility  of  Phosphorus  in  Carbon  Disulfide. 

(Cohn  and  Inouye.  19  ro.) 

Gms.  P  Gms  P  Go* 

t*.  per  100  Gms.  t".  per  100  Gms.  *•.  pcj* 


Gns. 


Sat.  Sol.  ■    Sat.  Sol.  ^v"^- 

—  10  31-40  ■"3  5  66.14  o  81  27 

-7-S  35-35  -3.2  71.72  +5  86.3 

-5  41.9s  -2.5  75  10  89^ 

The  above  determinations  were  made  with  very  great  care.     The  authors  snow 

that  the  previous  determinations  of  Giran  (1903)  are  inaccurate.  . 

100 gms. alcohol  (d=o.799)dissolveo.3i2gm.  P,  cold,  and o.4i6gm., hot. (Bacl»»*[ 

100  gms.  glycerol  (di»  =  1.256)  dissolve  0.25  gms.  P  at  I5-I6^    (Osscndoitski.  TO 

Red  phosphorus  is  completely  insoluble  in  turpentine  even  up  to  270®  provifl*" 

the  determination  is  made  without  access  of  air  (sealed  tube).     If  air  is  not  tf* 

eluded  a  portion  of  the  red  phosphorus  may  be  converted  to  yellow  phosphor^* 

which  would  dissolve.  (CoboB*  1901) 


489 


PH08PH0RVS 


ntOCAL  S(M-UBILITY  OF   PHOSPHORUS  AND  SULFUR,   DETERMINED   BY 

THE  Synthetic  (Sealed  Tube)  Method. 

(Giran,  i<^) 

ires  of  P  and  S  were  sealed  in  small  tubes  and  first  heated  to  about  200^ 
combination.  They  were  then  cooled  to  the  solidification  point  and 
,r  heated  to  the  temperature  at  w^ich  the  last  crystal  disappeared.  The 
;  results,  which  were  read  from  the  diagram,  show  the  eutectics  and 
of  the  curves.) 


Eutectics. 

M 

[axima  of  Curves. 

^  MbcTS^.^           SoUd  Phase. 

33  •  S                ^*^"^^' 
50                     P«S,+P,S, 

f. 

+  167 
296 

Mob.  %  S  in 
Mixture. 

43-6 
60.8 

Solid  Phase. 
P4S, 

PA 

67 . 5                P«S,-|-P,S. 

272 

72.1 

PA 

75                PtS»+Ps, 

314 

86.1 

PS. 

onal  data  for  this  system  are 
93- 

given  by  Boulouch  (1902  and 

1906)  and  by 

SORUS  SULFIDES  P4S,,  P4S7,  P4S10. 

3LUBILITY   IN   CaRBON   DISULFIDE,   BeNZENE,   AND  IN  TOLUENE. 

(Stock,  1910.) 


Cms.  P4S1  per  xoo  Cms. 


CS,. 
II. I 
27 
100 


QH«. 


2.5 
II. I 


.  CtHfCxis. 


312s 

•     •     • 

iS-4 


Cms.  P4S7  per  100    Cms.  P«S|o  per  100 
Cms.  CS|.  Cms.  C^. 


•    •    • 

0.083 

0.005 

0.182 

0.0286 

0.223 

aORIC  ACID   (ortho)   HsP04. 

Solubility  in  Water.      (Smith  and  Menzies,  1909.) 

at.  solutions  were  analyzed  by  titration.    The  mixtures  were  constantly 
>r  at  least  two  hours.) 


Giu.H|PO< 

Gms.  HjP04 
per  100  Gms. 

per  100  Gms. 

Solid  Phase. 

f. 

SoUdPhasa. 

Sat.  Sd. 

Sat  Sol. 

62.9 

Ice+aHa»04.H^ 

24.38 

94.80 

ioH,P04.H,0 

76 

7 

>H,PO..iI|0 

24.40 

94.84 

«« 

78 

7 

<< 

24.81 

94.95 

m 

81 

7 

<« 

25.41 

95.26 

<i 

85 

7 

«l 

25.35 

95.54 

«• 

87 

7 

f« 

26.2* 

•    •    • 

« 

+H.PO^ 

90 

S 

M 

26.23 

95.90 

iw»o, 

91 

.6 

M 

27.02 

95.98 

M 

92 

S 

« 

29.42 

96.15 

« 

93 

4 

M 

29.77 

96.11 

«( 

94 

.1 

«« 

37.65 

97.80 

M 

•       4 

»      • 

U 

+xoHsP04.HaO 

39.35 

98.48 

U 

94 

78 

ioHa»04.H,0 
•  Eutec. 

42.3ot 

t  M. 

100 

[>t. 

It 

—  The  results  of  Giran  (1908),  determined  by  the  freezing-point  method, 
1  to  be  erroneous,  due  to  supercooling  which  would  result  from  failure  to 
VBtallization  by  inoculation. 

lata  for  mixtures  of  phosphoric  and  phosphorus  acids  are  given  by  Rosen- 
idler  and  Jakobeohn  (1906). 
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PyroPHOSPHOBIC  ACID  H4P/)t. 

Solubility  in  WaTBR.     (Gtran.  1908;  see  note  00  pRwdiiw  pace.) 


f. 

""ciSj^dftS.'^ 

Sottd  Phase. 

-7S 

S9 

Ice  +HJ»^.iiH|0 

+26  m.  pt 

86.8 

HJ»A.i|HdO 

23 

88.8 

+HJ»A 

61  m.  pt. 

100 

HJ»A 

HypoPHOSPHORIC  ACID  HtPOi.HiO. 

100  ems.  sat.  solution  in  water  contain  81.8  gms.  HtPQi  at  the  m.  pt.,  62*  of 
the  hydrated  compound,  HtPQt.H/).  (Roamham  and  Pritx,  190^ 

PHTHAUC  ACmS  C«H4(COOH)t,  o,  m  and  p. 

Solubility  of  Each  in  Water.    (Vaubel.  1895. 1899) 

Add.  t*.  Cms.  per  loo  Cms.  Sobtiaa. 

0  Phthalic  Acid  14  o .  54 

m  =  Isophthalic  Acid  25  0.013 

p  =  Terephthalic  Acid  . . .  almost  insoluble 

Mblting  Temperatures  of  Mixtures  op  o  Phthalic  Acid  and  Watbi. 

(Flaschaer  and  Rankin,  1910.) 

(The  determinations  were  made  by  the  sealed  tube  method  of  Alexejew.) 
Wt.  %Acid                 -    14.4      28.2        3Q.6        49.3        7S     loo 
Saturation  Temp.           97**      111.5°     12 1.2**     130**        162*   231° 
Unstable  boundary  ...         27°  84*    .  •  • 

Solubilfty  op  o  Phthauc  Aod  in  Alcohol  and  in  Ether  at  is"- 

(Bouigoin,  1878.) 

Cms.  CtH4(COOH)t  0  per  xoo  Cms. 
Solvent.  *  ^  s 

Sdatkm.  Solvent. 

Absolute  Alcohol  9156  1 1 .  70 

90  per  cent  Alcohol  10.478  10.08 

Ether  0.679  0.684 

SoLUBiLrry  of  o  Phthalic  Acm  in  Alcohols,    cnmofciew.  xS^i*) 

Alcohol.  f.        ^^S^  Akohol.  f.      WCOgS 

Sat.SoL  SatSflL 

Methyl  Alcohol    —  2  15.1  Ethyl  Alcohol  21.4  11 65 

"  "         +19  19. s  Propyl  Alcohol  -  3  342 

+21.4  20.4  "  "  +19  5.27 

Ethyl  Alcohol       -  2  8.2  "  "  22  SS* 

+  19  II  "  "  23  5-7°, 

Distribution  of  o  Phthalic  Aero  and  of  m  Phthalic  Aero  (Isophthal^' 
between  Water  and  Ether  at  25**.     (Chandler.  1908.) 

Results  for  0  Phthalic  Acid.  Results  for  m  Phthalic  Acid.       ^^ 

MoU.  0  CJl4(C00H),  Ratio  for       MoU.  m  OHUCCOOH),  ^^^'^^ 

P^^'ri^^^  Ratio?.      Ungi.  V^^t^:  r^^,|.        U-^ 

H^  Layer,  a.  Ether  Layer,  6.  Add.  H^  Layer,  a.  Ether  Layer,  ft.  ^^^ 

0.0261          0.0322         0.809  0.637  0.000398       0.0485  0.0821  0.^3< 

0.0131          0.0150         0.873  0645  0.000272       0.0288  0.0943  0.^3 

0.0085          0.0091         0.932  0.667  0.000263       0.0279  0.0944  0.  ^3 

0.0056         0.0056         1.006  0.635  0.000252       0.0266  0.0949  0-^2 

Ratio  of  solubilities  of  Phthalic  acids  in  olive  oil  and  water  at  25^ 

(Bdeseken  and  Watennan.  191'^  ^  ' 
o  Phthalic  acid,  solubility  in  oil  -^  solubility  in  H/)  «  o.oi. 
P  Phthalic  acid  (Terephthalic),  solubility  in  oil  -f-  solubility  in  H/)  «  ^^  -5^ 
100  gms.  95%  formic  acid  dissolve  0.55  gm.  p  phthalic  acid  (Terephths^lU 

20.2*. 


491  PHTHAUC  ACIDS 

"HTRALIC  AGID8  o  and  m  (Iso)  C«Ht(NO,)(COOH)t. 

UBILITT  OF  THE  SbVBRAL  NiTRO  PhTHALIC  AcIDS  IS  WaTBR  AT  25^ 

(HoUanaii  tad  Huliinga,  X908.) 


Acid. 

10  Ortho  Phthalic  Add 


M.  pt. 


Giitt.Add 
xooGms. 
t.  Solution. 


u 


u 


220  2.048 

164-166  very  soluble 

oetrical  Nitro  Iso  Phthalic  Add  (anhy.)       255-256  o.  220 

"    (hydrated)  255-256  0.157 

imetrical    "              "             "                         245  0.967 

al               "              "             "                         300  0.216 


u 


i  authors  also  give  several  tables  showing  the  solubility  of  one  of  the  above 
DUiids  in  aqueous  solutions  of  another.  These  data  are  made  the  basis  of 
gmious  solubility  method  for  determining  the  composition  of  unknown 
tres  of  these  compounds. 


BAUC  AHHTDBIDE  C«H4<^3>^' 

Solubility  in  Watbr. 

(van  der  Sudt,  xgoa.) 

determinations,  except  first  three,  made  by  the  Synthetic  Method.    See 


Gms.  CAC^  per  xoo  Gibs.      MoI.  per  cent 


4 


Water. 
0.00295 
0.6194 
1.630 

94.3 
210 

319 -3 
449.6 

546.1 
821.5 

863.4 


Solution. 
0.00295 
0.6150 
1.604 

48.54 

67.7s 

76.13 
81.81 

84.50 

89.19 

89.62 


M.  peroe 
CiHA. 

0.00036 

0.0754 

0.198 

10.30 

20.36 

27.98 

35-37 

39-93 
50 
51  24 


Gms.  CfHA  per 
t*.  xoo  Gms 

Water.  Solution. 

189.5         ^076  91.66 

188.8        1265  92.68 

187.1         1474  93.65 

181. 8  2332  95.88 
176.2  3334  97.07 
169.4   5745  98.28 

130-9  37570  99-72 
131  83010  99.86 
131. 2   00   100 


MoL 
percent 
CtHA. 

56.73 
60.63 

64.22 

73.95 
80.23 

87.49 

97.89 
99.02 

100 


Solubility  op  Phthalic  Anhydride  in  Carbon  Disulfide. 

(Arctowski,  1895;  Etsrd.  XS94.) 


r. 

Gms.  C«HA 

per  xoo  Gins. 

SoftutioQ. 

f. 

Gms.CAOi 

per  100  Gms. 

Solution. 

f. 

Gms.CJIA 

per  100  Gms. 

SolutioQ. 

•112.5 

0.013 

+  10 

0.3 

70 

2.3 

•93 
•775 

0.013 
0.016 

20 
30 

0.7 
0.8 

90 
100 

3.7 

5 

40 

0.03 

40 

1.2 

120 

8 

20 
to 

0.06 
O.IO 

50 
60 

1-3 
1.7 

140 
160 

13.3 
20.7 

0 

0.20 

180 

30.2 

95%  formic  acid  dissolve  4.67  gms.  phthalic  anhydride  at  19.8^. 

(Aachan.  xgxj-) 

pyridine  dissolve  83.5  gms.  phthalic  anhydride  at  20-25**.   (Dehn.  X917.) 


PHTHALTMTPE 
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PHTHALTMTDE  0  C«H4  <  (CO).  >  NH. 

100  gms.  HsO  dissolve   0.06  gm.   phthalimide  at  20-25*.  H^c^*  i9i7-) 


<< 


pyridine 

aq.  50%  pyridine 


II 
II 


14.15  gms. 
7.74 


II 


II 
II 


PHTHALONIC  ACID  COOH.C«H4.CO.COOH.2H^. 

100  gms.  sat.  solution  in  water  contain]64.4  gms.  anhydrous  acid  at  15^  Sp.  Gr. 
of  sat.  solution  »  1*243.  (Tchoniac.  1916O 

Amide  of  PHTHALIDECARBOXTUC  ACID  CeH4<£S[^^^^"*^>0  (m.  pt 

185.5").  ^^ 

100  gma.  HiO  dissolve  0.132  gm.  of  the  acid  at  16.2**  and  5.7  gms.  at  b.  pt. 

(Tchemiac.  1916.) 

PHTSOSTIGBIINE   (Eserine)   C»HuN,0,. 

Water  dissolves  only  traces  of  physostigmine.  100  gms.  of  a  sc^vent  composed 
of  3  gms.  HiBOs  per  100  cc.  of  aq.  50%  glycerol  dissolve  2.5  gms.  CuHaN/)i  at 
room  temp.  (Barani  and  Boriioctto,  1911.) 

PHYSOSTIQBIINE  SAUCYLATE  C«H4(OH)COOH.CuHnN,0,  and  Physo- 
stigmine  Sulfate  HiS04(Ci6HtiNsOs)i. 

Solubility  of  Each  in' Water,  Alcohol,  etc. 

(U.  s.  p.  vm.) 

Gms.  per  loo  Gms.  Solvent. 


Solvent. 

V. 

Salicylate. 

Sulfate. 

Water 

25 

1.38 

very  soluble 

Water 

So 

6.66 

u 

Alcohol 

25 

7.87 

it 

Alcohol 

60 

25 

cc 

Chloroform 

25 

II. 6 

cc 

Ether 

25 

0.57 

0.083 

Methylphenyl  PICRAMIDE8. 

Solubility  in  Ethyl  Alcohol  at  i8*. 

(Hantzsch,  191 1.) 

100  CC.  C2HjOH  dissolve  0.32  gm.  of  the  isomer  melting  at  io8*. 
100  cc.  CsHftOH  dissolve  0.42  gm.  of  the  isomer  melting  at  128**. 

PICRIC  ACm  C6Hs.OH.(NOs),  1.2.4.6. 

Solubility  in  Water. 

CDolmski  —  Ber.  3^,  1836,  '05-,  Findlay  —  J.  Ch.  Soc  81,  xaxg,  '03.) 


Gms.  CaHsNgOr  per  100  Grams 


Gms.  CeHjNaiOr  per  100  Gramr 

-  -  -- 


Solution. 
O      067   (D.) 


10 
20 

40 
50 


.80 
1. 10 
1.38 

1-75 
215 


Water. 
0.68  (D.)  1.05  (F.) 
I 
I 


0.81 
I. II 
1.40 
1.78 
2.19 


I 
I 
2 


10 
22 

55 
98 

53 


Solution. 
60      2.77  (D.) 

70    3-35 

80      4.22 

90    5-44 
100    6.75 


Water. 
2.8l(D.)    3.17  (FO 


3  47 

4  41 
572 
7.24 


3  89 
4.66 

5-49 
^'33 


Dolinski  does  not  refer  to  the  previous  determinations  of  Findlay. 

100  gms.  HjO  dissolve  1.525  gms.  CsHi.OH.CNOj)*  at  30**  and  1.868  ems.  at  40'. 

(Rarplus,  1907 ) 

100  gms.  H2O  dissolve  1.45  gms.  C6H2.0H.(NOj)i  at  20*.  (Sisley.  1902.) 

100  gms  HjO  containing  5  gms.  HjSOi  per  liter,  dissolve  0.61  gm.  CeHiOH(NOi)i 

at  20°.  (Sisley,  igw.) 

100  gms.  ethyl  alcohol  dissolve  8.37  gms.  CbHjOHCNOs)*  at  22*.   (Timofeiew.  1894) 
100  gms.  methyl  alcohol  dissolve  22.5  gms.  C6H20H(NOj)i  at  22**. 
100  gms.  propvl  alcohol  dissolve  3.81  gms.  CeHjOHCNOj)*  at  22**. 
joo  gms.  95%  formic  acid  dissolve  10.83  gms.  CiHiOH(N0i)iat  19.8*.  (Aachan.  1913) 
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Solubility  of  Picric  Acid  in  Water  and  in  Aqueous  Salt 

Solutions  at  25®. 

(Letin  —  Z.  physik.  Ch.  55,  sao,  '06.) 

One  liter  of  aqueous  solution  contains  0.05328  gram  mols.  —  12.20 
C JI,.OH(NO,),  at  25^ 

Gram  Mols.  Picric  Acid  per  Liter  in  Aq.  Solutions  of: 


O.OI 
0.02 
0.05 
0.07 

o.io 


NaCL 
0.05524 

o. 05559 
o  05729 

0.05862 
0.05902 


0.50     0.0790 

I. CO    0.1180 


N&NOs. 

o. 05529 

0.05872 
0.06632 

o. 07093 

0.07670 


Na3S04. 
0.05604 
0.05872 
0.06632 

o. 07093 

0.07670 


LiCl. 
0.05480 
0.05558 
0.05703 
0.05878 
0.06132 


Li3S04. 
0.05661 
0.06053 
0.06691 
0.07013 

0.07437 
0.123 

0.149 


NH4a. 

0.05487 
0.05540 
0.05771 
0.05865 


Mob. 


Grams  Picric  Add  per  liter  in  Aq.  Solutions  of: 


001 
002 
005 
0.07 
O.IO 
050 
I 


NaQ. 
12.66 

12.74 

13.12 

13 -43 

13  52 

18.09 

26.98 


NaNOs. 
12.67 

13 -45 

IS  19 

16.25 

17-57 


Na2S04. 
12.83 

13 


IS 
16 

17 


4S 
19 

2S 

S7 


LiCL 

12.55 
12.74 

13.06 

13 -47 

14  05 


UaEO*. 
12.97 

87 


13 

15 
16 

17 
28 

34 


33 
06 

04 

18 

14 


MUCl. 

"57 
69 


12 

13 
13 


22 
44 


Solubility  in  Aq.  Cane  Sugar. 

Cm,  Uob.  Picric  Ac.  per  Liter  Solution. 


Solubility  in  Aq.  Grape  Sugar. 


0.10 
0.25 
050 

z 


Gm.  Mob. 

0.05202 
0.04978 
0.0482 

00443 


Gms. 

IZ.92 
11.40 
11.04 
10x5 


Sp.  Gr. 
Solution. 

I. 0122 
1 .0319 
1.0654 
I. 1294 


Gm.  Mols. 
Grape  Sugar 
per  lit^. 

0.10 

0.25 

0.50 

1. 00 


Picric  Add  per  Liter  Sol. 


G.  Mols. 

0.0530 
0.0521 
0.0509 
0.0474 


Gms. 
12.14 
"•93 

11.66 
10.86 


5.92 


Solubility  of  Picric  Acid  in  Absolute  Alcohol. 

(Behrend  —  Z.  physik.  Ch.  xo^  a6s,  '93.) 

^ms.  sat.  solution  contain  5.53  grams  CeH,N,07  at  12.3^,  and 
grams  at  14.8^.     Sp.  Gr.  of  the  latter  solution  «  0.8255. 


Solubility  op  Picric  Acid  in  Benzene. 

(FindlayO 

Mols. 

QIIsNK>r 
per  100 

MDb.CA. 
1.26 
1.83 
2.48 

3«5 

4  30 
4.60 
7.26 


t'. 

On*. 
CAN«0, 

lar  100 
CIM.CA- 

s 

3  70 

10 

S-37 

«s 

ao 
as 

7.39 

ia.66 

S6.5 
3S 

13  SI 
SI.38 

t*. 

Gms. 
C.H,N,0, 

per  100 
Gms.CtHe. 

Mob. 
CMS^ 

per  100 
Mob.CeH«. 

384 

26.15 

8.88 

45 

33   57 

11.40 

55 
58-7 

50.65 
58.42 

17.21 
19.83 

65 

71-31 

24.20 

75 

96.77 

32.92 

PICRIC  ACID 
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Solubility  of  Picric  Acid  in  Aqueous  Solutions  of  Htdrochlouc 

Acid  at  25*. 

(Stepanow,  1910.) 

(The  solutions  were  saturated  by  constant  agitation  at  constant  temperatui^ 
The  picric  acid  in  the  saturated  solutions  was  determined  by  evapontioo  9^ 
weighing.    The  solubility  passes  through  a  minimum.) 


fsP 


Mob.  HO 

per  Liter. 

0.25 
0.50 

0.7s 

I 

1-47 
2.20 

2.94 


CAOH.(NO0i  per  Liter. 


Mob. 
O.OII6 
0.0079 
0.0062 
0.0054 
0.0050 
0.0051 
0.0057 


Gns. 

2.66 
1.80 
1.42 
1.24 
1. 14 

IIS 
I-3I 


Mob.  Ha 
per  Liter. 

3  67 
4.40 

514 

SSI 

S.87 
6.24 

6.61 


CAX)H.(NQi)iPffLit<' 


Mob. 
0.0068 
0.0082 
0.0098 
0.0105 
O.OII5 
0.0123 
0.0125 


G0»- 

i.SS 


Solubility  of  Picric  Acid  in  Ether. 

(Bougault,  1903.) 

Solvent.  t*. 

Ether  of  Sp.  Gr.  0.721  13 

Ether  of  Sp.  Gr.  0.725  (0.8  pt.IliO  per  100)  13 

Ether  of  Sp.  Gr.  0.726  (i  pt.  HjO  per  100)  13 

Ether  saturated  with  H2O  15 

HjO  saturated  witli  Ether  15 


10.8      C-^" 


36.8 

40 

512 

13 -8 


(( 


(Si 


100  parts  of  ether  dissolve  about  2.27  gms.  picric  acid  at  15^. 

chloroform  "  "     2 

petroleum  ether        "  "     0.04    " 

100  gms.  sat.  solution  in  pure  ether  contain  5  gms.'picric  add  at  20^.  (Sisley. 
100  cc.  sat.  solution  in  pure  ether  contain  3.7  gms.  picric  add  at  20**. 
100  gms.  sat.  solution  in  pure  toluene  contain  12  gms.  picric  add  at  20^    ' 
100  cc.  sat.  solution  in  pure  toluene  contain  10.28  gms.  picric  add  at  20*.    * 
100  cc.  sat.  solution  in  pure  amy  I  alcohol  contain  i  .755  gms.  picric  add  at  20^.  ' 


Distribution  op  Picric  Acid  at  25®  bbtwbbn: 

Water  and  Amyl  Alcohol. 

Water  and  Tolufne. 

(Hen  and  Fischer  — 

Bcr.  37»  4747 

.'04.) 

(H.and  F.  —  Bcr.aS^  114a, 

•osO 

Millimob  CeHiNK>y 

Gmx.  CoHsNaOy 

MiUimols  CeHsN»Or            Cms.  CAN^Or 

per  10  cc. 

per  xoocc. 

per  10  cc.                        per  100  cc. 

Aq.           Alcohol ' 

Aq. 

Alcohol 

Aq.        Toluene           '    Aq. 

Tofaiae 

Layer.         Layer. 

Layer. 

Layer. 

Layer.        Layer.             Layer. 

Lajer. 

00553      0.0930 

0.127 

0.213 

0.075      0.126           0.172 

0.2)S9 

00920      0.1850 

0.2II 

0.424 

0.109     0.230          0.250 

0-527 

O.1613      0.4127 

0.369 

0.946 

0.163      0.482           0.374 

1. 104 

0.1869      0.5182 

0.428 

1. 188 

0.244      Z.026          0.559 

2.351 

O.3161       I. 079 

0.724 

2.473 

0.389      2.347           0.891 

S380 

0.4471       1-638 

1.024 

3-753 

0.49^     3.747           1.137 

8.586 

0.5624      2.189 

1.288 

S017 

0.583     SI3S          ^'ZZ^ 

H.77O 

0.6423      2.549 

1.472 

S-839 

Additional  data  for  the  distribution  of  picric  acid  between  water  and  amyl 
alcohol  and  water  and  toluene  at  20**  are  given  by  Sisley  (1902).  Very  irregular 
results  were  obtained.  The  fact  that  the  colors  of  the  two  layers  are  different, 
was  taken  to  indicate  that  the  picric  acid  dissolves  in  a  different  molecular  fona 
in  the  two  layers. 
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Distribution  op  Picric  Acid  at  35®  bbtwbbn: 


Water  and  Bromoform. 

Water  and  Chlot^form. 

md  Levy  —  Z.  Ebctrocfaem.  ii*  Sao.  '05.) 

(H.  and  L.) 

■■Hb  CANiOf          Cms.  CAN«Of 

UnHmola  CANK>r 

Gmt.  QHsN^ 

per  10  oc« 

per  100  cc. 

per  10  cc. 

per  xoocc. 

9*     BraBOvoni 

Xq.       Chlorolonii ' 

Aq.        Ghkroform 

fer.      Ltycr. 

Layer.       Layer. 

Layer.        Layer. 

Layer.        Layer. 

121     0.365 

0.736     0.836 

0.207      0254 

0474     0.582 

01     0515 

0.919      1. 180 

0.329     0.547 

0-754    1.253 

^75    0.655 

1.088      1. 501 

0.488      1.09 

Z.I18      2.498 

75    0.871 

1-317    1-995 

0.561      I. 41 

1.285    3  230 

74    I  14 

1.545    2.61a 

0588      1.53 

1.348    3-505 

DiSTBIBUTION  OP  PiCRIC  AciD   BETWEEN: 

:er  and  Beniene.    (Kuriloff,  1898.)  Water  and  Ether  at  20^ 

.     (Sialey,  xgoa.) 

Mok.  Picric 

Add  per  Liter: 

Cms.  Picric  Add  per  Liter: 

Dist.  Coef. 

Aq.  L^cr. 

QHi  Layer. 

Aq.  Layer.     Ether  Layer. 

0.0261 

0.0940 

6.78           17.85 

2.63 

0.0208 

0.0779 

3-74          6.70 

1.79 

0.0188 

0.0618 

2.85          3.72 

1-34 

0.0132 

0.03S9 

0.85           O.II 

0.13 

0.0097 

0.0198 

O.IO              O.OOI 

O.OI 

for  the  distribution  of  picric  acid  between  water  and  mixtures  of  chloro- 
uid  toluene  at  25^  are  given  by  Herz  and  Kurzer  (1910). 

^BBONG-POINT  DATA  (Solubilities,  see  footnote,  p.  i)  Ake  Given  por 

THE  Following  Mixtures: 

Picric  Add  +  Dimethylpyrone.       (Kendall,  19x4.) 

+  Resorcinol.  (PhiUpand  Smith,  1905.) 

+  Thymol.  (Kendall,  19x6.) 

+  a  Trinitrotoluene.      (Giua,  1916.) 

ynCRIC  ACID  C.H(CH,)(OH)(NO,),,  1.3.2.4.6. 

Solubility  in  Aqueous  Solutions  at  25**.   (Kendall,  19x1.) 


II 


Aq.  Solvcst. 


+Linoin 

+T^uene 
i95»Ha 
9S  n  Ha 
113  n  Picric  Add 


Aq.  Solvent. 


Nonnality  of 

DiMolved 
Methyl  Picric 
Add. 

o.oioo      0.01975  ft  0  Nitrobenzoic  Add 
0.01019    0.00981  ft  Salicylic  Add 
0.01059    0.01393  ft        "  " 

0.00641  HsO+Excess  of  Salicylic  Add 
0.00487 
0.00702 
*  nonnality  of  salicylic  acid  +  methylpicric  acid. 


Normality  of 

Dissolved 

Methvl  Picric 

Add. 

0.0080 

0.01063 

0.01072    . 

0.02613* 


noxiN  c»HmOu. 

pna-H^  dissolve     0.41 + gm.  picrotoxin  at  20-25 

pyridine  dissolve  102         gms.  "  " 

aq.  50%  pyridine      "        81 

UC  ACID  (CHs)i(COOH)s. 

)iSTRiBunoN  between  Water  and  Ethek  at  25**.    (Cniandler,  1908.) 


(Dehn,  1917.} 


Mob.  (CH,)i(C(X)H)t  per  Uter. 


Aq.  Lajrer, «. 
O.OO99S 
0.00702 
0.00480 
0.00284 
0.00179 


Ether  Layer,  b. 
0.01407 
0.00979 
0.00667 
0.00380 
0.00253 


Dist.  Coef.  ^ 

0.709s 
0.7170 

0.719s 
0.7480 

0.7075 


Dist.  C:oef. 

Corrected 

for  Ionization. 

0.670 
0.670 
0.663 
0.663 
0.653 
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PILOGABPINE  CiiHiiNiOt. 

100  cc.  oil  of  sesame  dissolve  0.3142  gm.  CnHuNsOs  at  2o'. 


(Zthi.i9<^ 


PILOCABPINE   HYDROCHLORIDE   CuHuNsOt.HCl,    Pilocarpine  Nttiate 
CuHieNtOi-HNOi,  and  Piperine  CnHuNO,  in  Several  Solvents. 

(U.  S.  P.,  vm.) 


Solvent. 

Water 

Alcohol 

Alcohol 

Chloroform 

Ether 


f. 

25 

25 

60 

25 
25 


Cms.  per  xoo  Gmt.  Solvent 


CuHMNAHa      CuHmNA-HNQi.        CdHh^O^ 


333 

4.35 
9.09 

0.18 


25 

1.66 
6.2 


insolixl)^ 

22-  "2 
2-    * 


PINACOLIN  CH,.CO.C(CH,),. 

Solubility  in  Water  and  in  Aq.  Acetone  at  15*.    (Deiangci 

Per  cent  Acetone 
in  Scdvent. 

o  (=  pure  H/y) 
20 

33 

50 
60 


cc.  Pinacolin  Dissolved 
jpex  xoo  cc.  Solvent. 

2.44 

3-47 
6.06 

9.09 

14.27 


PINENE  HYDROCHLORIDE  CioHu.HCl. 

100  gms.  95%  formic  acid  dissolve  i.2gms.  CioHie.HClat  16.8**.  (Aschsn.^ 

PIPECOUNE  aH,(CH,)NH  d  and  /. 

F.-pt.  data  for  mixtures  of  d  and  /  pipecoline  are  given  by  Ladenburg 
Sobecki  (1910). 

PIPERIDINE  CH,<(CH,.CHOj>NH. 

Distribution  between  Water  and  Benzene  at  Ord.  Temp.  (Geotpcvics.  191^  ^ 


Cms.  Piperidine  per: 

A 

Gms.  Piperidine  per: 

1— 

25  cc.  H|0  Layer. 

0.1573 
0.256 

0.409 
0.674 

> 
75  cc.  C«H«  Layer. 

0.4127 
0.674 
1.088 
1.746 

as  cc.  H|0  Layer.    75  cc.  C«H«  Layer. 
0.891                    2.339 
1.299                   3.589 
1. 712                   4.789 

PIPERIDINE  HYDROCHLORIDE  CH,<(CHs.CHs)s>NH.HCl. 

Solubility  in  Several  Solvents.    (Freundlich and  Richards.  1912) 

Mols.  Piperidine 
HCl  per  Uter. 

4.87 
0.13 


Solvent. 


Water 


(( 


Tetrachlor  Ethane  (sat.  with  H2O) 


(( 


ik 


Nitrobenzene 
Benzene 


i( 


(( 


« 


f. 
o 

25 

o 

25 
25 
25 


0.29 

0.00543 

0.00102 


MethylPIPERIDINES  2-,  3-,  4-,  n  Methyl,  etc. 

Data  for  the  reciprocal  solubility  of  2-methylpiperidine  and  water,  3-ni' 
piperidine  and  ^'ater,  4-methylpiperidine  and  water,  nitrosopiperidine  and 
and  for  n-methyl piperidine  and  water,  determined  by  the  synthetic  (scaled 
method  of  Alexeieft,  are  gi\*en  by  Flaschner  and  MacEwan  (1908)  and  by  Fl 
ner  (1909)  and  (1908).     Similar  data  for  fi-ethylpipendine  and  water  and 
propylpiperidine  and  water  are  given  by  Flaschner  (1908). 
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PIPEBIDXNE8 


benyl  PIPBBIDINE8  C17H19N. 

snss  OP  THB  Acid  Salts  of  oer'  Diphenyl  Pipbridinb  and  of  Iso  ooe' 

DiPHSNYL  PiPERIDINE  IN  WaTER  AT  25**. 


(Scboitz,  1901.) 


Piperidine  Base. 


Cms.  per  100  Cms.  Sat.  Solution: 


HCl  Salt.     HBr  Salt, 
or'  Diphenyl  Piperidine,  m.  pt.  7 1^    o .  85  o .  90 

a'  Diphenyl  Piperidine,  liquid  3.02  i 


HI  Salt.       HaSO«  SaU. 
0.12  6.31 

0.72    easily  soluble 


C17H19NO1.     (See  also  under  Pilocarpine,  preceding  page.) 
Solubility  in  Several  Solvents. 


Solvent. 

Br 

1    Alcohol 

lyl       " 

yl 

xlor  Ethylene 

dine 

50%  Pyridine 


Ao  Gms.  CaHjfNQi  per 
zoo  Gms.  Solvent. 

20-25  O.OI 

9-5  2.9 

9-5  4.4 

9-5  2.94 

IS  9-83 

20-25  22.46 

20-25  11.39 


Authority. 

(Dehn»  1917-) 
(Timofeiew,  1S94.) 


<i 


(f 


(Wester  and  Bruios,  19x4.) 
(Dehn,  191 7-) 


II 


UM  ALLOYS. 

Solubility  of  Platinum  Alloys  in  Nitric  Acid. 

(Winkler  — Z.  anal.  Ch.  13.  36Q,  '74) 


ABof. 

Approz.         G 

rrams  Alloy  Dii 

tsolved  per  xoo 

Grama  HN< 

Ds  Solutioo  of 

per  ceni       ^™~ 
Pt  in  Alloy. 

1.398  Sp.Gr. 

i.398Sp.Gr.  I 

.190  Sp.Gr. 

x.398Sp.Gr4 

jidSiher 

10 

57 

44 

69 

37 

14 

S 

69 

57 

51 

35 

U 

25 

62 

61 

69 

•     « 

II 

I 

75 

70 

76 

•     • 

Lnd  Copper 

10 

46 

27 

II 

SI 

i< 

s 

36 

34 

14 

41 

11 

2-5 

51 

40 

30 

i< 

I 

52 

41 

37 

ftndLead 

10 

7 

9 

8 

II 

S 

8 

9 

10 

u 

2-5 

22 

17 

II 

II 

1  + 

21 

18 

23 

and  Bismuth 

10 

14 

19 

4 

3 

II 

S 

21 

20 

6 

18 

u 

25 

25 

42 

8 

•  • 

II 

I 

49 

64 

10 

•  • 

and  Zinc 

10 

10 

II 

19 

s 

11 

s 

16 

12 

6 

II 

it 

2-5 

16 

24 

19 

•   • 

u 

I 

20 

32 

37 

•  • 

arUM   BBOMIDB   PtBr4. 

^rams  sat.  aqueous  solution  contain  0.41  gram  PtBr4  at  20^. 

(Halberstadt  —  Ber.  I7t  a96a.  ^84 j 

no   FOTA88IUM    BROMIDE   K,PtBre. 

xams  sat.  aqueous  solution  contain  2.02  grams  K,PtBr«  at  20^. 

CHalbentadtJ 
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PLATINIC    DOUBLB   CHL0BIDI8   of  Ammonium,   Caesium,  Potaami 
Rubidium  and  Thallium.    (Data  for  each  8^)arately.) 

Solubility  in  Water. 


«wwakn 

■  — 

Grams] 

per  100  Grams  Water. 

••  ••«•  aa#i  »«v 

(NH«)aPtae. 

CssPtCU. 

KsPtOs. 

RbtPtOf. 

TIO^lCV  ' 

0 

•    •    • 

0.024 

0.74 

0.184 

■     a    . 

10 

0 

666  (if) 

0.050 

0.90 

0.154 

0.0064(15^ 

30 

0.079 

1. 12 

O.I4I 

25 

0.09s 

1.26 

O.I43 

30 

Olio 

1. 41 

O.I4S 

40 

0.142 

1.76 

0.166 

'... 

SO 

0.177 

2.17 

0203 

60 

0.213 

2.64 

0  253 

70 

0.251 

319 

0329 

80 

0.291 

3-79 

0.417 

90 

0.332 

4  45 

0.521  . 

xoo 

X. 

aj 

\ 

0.377 

5.18 

0.634 

0.050 

Solubility  of  Potassium  Chloroplatinatb  in  Water  and  in 
Solutions  of  Potassium  Chloride  and  of  Sodium  Chlokidb. 

(Archibald,  Wilcox  and  Buckley,  1908.) 


Solubility  in  Water. 

In  Aq. 

Cms.  KfPtCU 
t*.             per  100  Cms. 
H,0. 

Gm.  Mols. 

KCl 
per  Liter. 

0              0.4784 

0.20 

lo          0 . 5992 

0.25 

20              0.7742 

0.50 

30               I 

I 

40          1.355 

2 

60          2.444 

3 

80        3. 711 

4 

100         5.030 

sat. 

KCl  at  20^ 

Gma.  KtPtCI« 

periooGms. 

Solvent. 

0.0236 
0.0207 
0.0109 
0.0046 
0.0045 
0.0043 
0.0042 
0.0034 


P«»l 


In  Aq.  NaCl  at 

Gm.  Mols.      Gas- 

Naa 
per  Liter. 

O 

0.05 

O.IO 

0.25 

0.50 

0.75 
I 

2 


SoLUBiLiTy^  OF  Potassium  Chloroplajinate  in  Aqueous  Solutions  of 
Methyl  Alcohol  and  of  Ethyl  Alcohol  at  20**. 

(Archibald.  Wilcox  and  Buckley.  1908.) 


Wt.  Per  cent 

Gms.  KjPtCU  per  100  Gms.: 

Wt.  Per  cent 

Alcohol  in 

Solvent. 

Gms.  KtPtCU  per  100  Gms.: 

Solvent. 

Aq.  CHaOH.      Aq.  CaHjOH. 

Aq.  CHiOH.       Aq.  CfH^H. 

0 

0.7742            0.7742 

50 

0.0625           0.0491 

5 

0.535              0.491 

60 

0.0325           0.0265 

10 

0.412              0.372 

70 

0.0182           0.0128 

20 

0.264              0.218 

80 

0.0124           0.0085 

30 

O.183I            0.134 

90 

0.0038           0.0025 

40 

O.I165            0.076 

100 

0.0027           0.0009 

100  gms.  aq.  8.2%  isobutyl  alcohol  dissolve  0.625  gm.  KsPtCU  at  20**. 
100  gms.  aq.  sat.  isobutyl  alcohol  dissolve  0.318  gm.  KsPtCU  at  20**. 

(Archibald.  Wilcox  and  Buckley,  190ft.) 
One  liter  of  55%  alcohol  dissolves  o.  150  gm.  (NH4)sPtCl«at  15-20*.  (FRseaiw,  184&) 

76%        "  "       0.067    " 

95%       "  "      0.0037" 


II 


44 


II 
44 


41 
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TUBunoN  OF  Platinum  Chloride  bbtwbbn  Water  and  Ether  at 

Ord.  Temp.    (MyUus,  1911.) 

*n  I  gm.  of  platinum  as  chloride  is  dissolved  in  100  cc.  of  ao.  10%  HCI  and 
I  with  100  cc.  of  ether,  0.0 1  per  cent  of  the  platinum  enters  the  etheral  layer, 
sr  is  used  instead  of  10%  HCl,  approximately  the  same  per  cent  of  Pt  enters 
ler  layer. 

cc  anhydrous  hydrazine  dissolve  i  gm.  platinic  chloride,  with  formation  of 
C  precipitate  at  room  temp.  (Wdsh  and  Brodenon,  X9X5.) 

1PLATINATI8  of  Hydrocarbon  Sulfines. 

SOLUBIUTT  OF  EaCH  IN  WaTER  AT  l6*.      (StrOmbolm,  zgoo.) 

Chloraplatinate.  Cms.  Salt  per 

100  Gms. 


Name.  Formula.  Sat.  Solution. 


thyl  Sulfine  Chloroplatinate 

ihyl  Ethyl  Sulfine  Chloroplatinate 

fl  Diethyl  Sulfine  Chloroplatinate 

lyl  Sulfine  Chloroplatinate 

lar  results  for  more  complex  sulfines  are  also  given. 

Dio  amuiu. 

SOLUBILTTY  IN  WatER.     (Cleve,  1866  ?) 
Amine.  Formula.  Gms.  per  100  Gms.  HfO. 


(CH,)3SfePtCU  0.47 

(CH,)2(C,H5)SfePtCU  3.43 

CHs(CH6)2S^,PtCU  2.42 

(C,Hi)8StPtCU  1.98 


>  Semi  Diamine  Chloride  Pt<gfH,),.Cl  ^  ,6  ^^^o  3^    ^^  ^^o 

PUtino  Amine  Chloride  Cia>t<^»g  o.  14  at  o^  3       at  ioo<> 

Platino  Semi  Diamine  Chloride  CkPt (NH«)2C1  o .  33  at  o"",  i .  54  at  loo"" 
WfOVS  JIITJUTK  AMMONIUM  COMPOUNDS. 

SOLUBILmr  IN  Water.     (Tschugaev  and  Kiltinovie.  1916.) 

n  ammonia  is  added  to  a  cold  solution  of  potassium  platinonitrite  a  copious 
tate  of  the  composition  Pt2NHs(NOs)s,  is  obtained.  By  comparison  of 
ubility  of  this  precipitate  with  that  of  each  of  three  hitherto  described 
lioplatinum  compounds,  it  was  found  that  the  precipitate  obtained  as  de- 

,  corresponds  to  the  cis  form  of  dinitro  diammonio  plat inum ,         v  Pt  C 

NH,  ^NO, 

ittlts  for  the  solubility  of  cis  and  trans  dinitro  diammonio  platinum  and  of 
nunonia  platinous  platinonitrite  in  water,  are  as  follows: 

Gms.  Each  Compound  per  xoo  Gms.  HfO. 
t*.  ofPtaNHiCNOOs.  I^aiu  PtaNHiCNO,),.        (Pt4NHd(Pt(N0,)«l. 

25        0.083         0.063        O.OII 

63  0.66  0.49 

74*4       •  *  •  0.81  ... 

95  2.32  1.8s 

rminations  of  the  solubility  of  several  mixtures  of  the  cis  and  trans  com- 
i  in  water  are  also  given. 

I4U  (Free  Add)  CioH7N:N.CioH4(OH)(SO,H),.9H,0. 

^  Solubility  in  Sbvbral  Solvents  at  23.^  (suiey.  tgoa.) 

Solvent.  Gms.  Ponceau  per  Liter. 

Water  209.6 

"     +5  Gms.  HsS04  per  Liter  180 

"     Sat.  with  Amyl  Alcohol  195 

Amyl  Alcohol  73 . 4 

Ether,  pure  none 

are  also  given  for  the  distribution  of  ponceau  between  water  and  amyl 
at  I8^ 
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POTASSIUM  K,. 

Solubility  of  Potassium  in  Liquid  Ammonia.    (Ruff  aad  Geisei.  1906.) 

Mob.  NHi  to  Dis- 
solve I  Gm.  Atom  K. 

4.82 
4.79 

o  4.74 

Solubility  of  Potassium  in  Melted  KOH.    (von  Hevc^.  1909.) 

Difficulty  was  experienced  due  to  the  failure  of  the  excess  of  K  to  separate  com- 
pletely from  the  saturated  solution.    Time  of  heating,  50  hours. 

t*.  Gms.  K  per  loo  Gms.  KOH. 

480  7.8-8.9 

600  3-4 

650  2      -2.7 

700  oS"i-3 

POTASABfMONIUM  Ks(NH,)t. 

100  gms.  liquid  ammonia  dissolve  99.5  gms.  Ks(NHs)t  at  o^  and  97  gms.  at 
4-8.44  .  (Joannis,  19064 

POTASSIUM  ACETATE  CH,COOK.i}H/). 

Solubility  in  Water.    (Abe,  19x1.) 


Gms.  CHaCOOK 

Gms.  CH«CXX)K 

f.           ] 

per  100  Gms. 
H«0. 

SoUd  Phase. 

f.              1 

[>er  xooGms. 
H«0. 

Solid  Phase. 

O.I 

216.7      aCH,C00K.3H,0 

41 

327.7        * 

CH|COOK.3HyO 

5 

223.9 

u 

41 -3 

tr.  pt. 

•     •     • 

-\-3CfUCO0t.Bfi 

10 

233 -9 

tl 

42 

329 

aCHiCOOlLByO 

15 

243    I 

(1 

45 

332.2 

*4 

20 

255-6 

It 

50 

337.3 

«4 

25 

269.4 

(( 

60 

350 

M 

30 

283.8 

<l 

70 

364.8 

U 

35 

301.8 

C4 

80 

380.1 

M 

38 

3142 

(4 

90 

396.3 

« 

40 

323 -3 

« 

96 

406.5 

44 

Solubility  of  Potassium  Acetate  in  Aq.  Alcohol  Solutions  at  25**.  (Seidell. 'xoj 

Wt.  %  C,H,OH           <i»  of 

Gms.  CHjCOOK  per 

wt.  %  CaH,OH          d»  of 

Gms.CH,(XX)Kper 

in  Solvent. 

Sat.  Sol. 

100  Gms.  Solvent. 

in  Solvent. 

Sat.  Sol. 

xooGms.  SohrenL 

0 

1. 417 

219.6 

70 

1. 156 

118. 3 

20 

I    363 

219.6 

80 

1.085 

87.6 

40 

1.302 

192.4 

90 

0.990 

52.9 

SO 

1.260 

171. 8 

95 

0.922 

34.2 

60 

I.  210 

147. 5 

100 

0.850 

16.3 

F.-pt.  data  for  potassium  acetate  +  acetic  acid 

(Vasilev,   1909);  potassium:; 

acetate  -|-  sodium  acetate  (Baskov,  i 

1915). 

(Baskov,  191  «>- 

POTASSIUM  SulfoANTIMONATE  K,SbS4.5H,0. 

Solubility  in 

Water.    (Donk 

,  X908.) 

f. 

Gms.  KjSbSi 
100  Gms.  Sat. 

gj  SoUd  Phase. 

Ao               Gms.  R«SbS«  per 
*  •            100  Gms.  Sat.  Sol. 

SoUd  Phase. 

-   1-3 

9  5 

Ice 

■34 

62 

Ice+K«SbS,.6^^ 

-   2.6 

17. 1 

4< 

-10 

655 

-  4 

24.2 

(4 

■    4.5 

69.1 

-   7.2 

35-4 

M 

0 

75.4 

K,SbS..sHfe.„^ 

—  10.6 

42.9 

(1 

+  10 

76.2 

41                        ^^"^ 

-13-5 

48.8 

M 

30 

75.1 

44 

-18.5 

5-6 

M 

50 

77.7 

KiSbS^'^:;,^ 

-28.8 

59-6 

M 

80 

79.2 

«           ^"*^ 
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SOLUBIUTT  OF   POTASSIUM  SULFOANTIMONATE  IN  Aq.   SOLUTIONS  OF 

Potassium  Hydroxide  at  30''  and  Vice  Versa. 

(Donk.  1908.) 


loo  Gmt.  Sat.  Sol. 


75 

6S.4 

56.8 

50.9 
37  7 


KOH. 
O 

3  4 
II 

16. 1 
25  S 


Solid  Phase. 

K«SbS«.sH/) 
K^bS«.5H/> 

K«SbS« 


Cms.  per  loo  Gitm.  Sat.  Sol. 


K,SbS4. 
19.8 

"•5 

9-4 
o 


KOU. 
40.5 

49-9 
49-9 
56.3 


Solid  Phaae. 

K«SbS« 
"  +K0H.aH/> 
K0H.aH/> 


SCCUBOLITY  OF   POTASSIUM  SULPOANTIMONATE  IN  Aq.   ETHYL  AlCOHOL. 

(Donk.  1908.) 

Results  at  30®. 


Results  at  I0^ 

per  100  Gna.  Sat.  Sol. 


O 
O 


CtHiOH. 

94 

905 
Laycfs  Fomed  Here. 
69.2  0.8 

76.1  O 


Solid  Phaae. 
K«SbS«.sH,0 


Gms.  per  loo  Gms.  Sat.  Sol. 


KaSbS,. 
O 


CH,OII. 

97 


Solid  Phase. 
K«SbS|.3H/> 


41 


(t 


if 


Two  Liquid  Layers  Formed  Heie. 

751  o      . 


ti 


Compositioa  of  the  Liquid  Layers. 

Gna.  per  loo  Gnss. 


Composition  of  the  Liquid  Layers. 


Gms.  per  loo  Gms. 


Alcoholic  Lajrer. 

547 
46.9 

16 


Aqueous  Laver. 


Alcoholic  Layer. 


O 
2.2 

27.4 


K^SbS.. 
67.4 

49 
45-6 


QHiOH. 
I.I 

3-4 
3.8 


KjSbSi. 
O 

o 

2.2 

8-5 


CH<OH. 

93.1 
85.6 

56.8 

41. 1 


Aqueous  Layer. 
KaSbS«. 


70.5 
65.2 

47.8 
371 


QHiOH. 

5 
1.2 

S-7 
9.2 


12.7      31. I 


SoLUBiLmr  OF  Potassium  Sulpoantimonate  in  Aq.  Methyl  Alcohol  at  15^ 

(Donk.  1908.) 

Composition  of  the  Liquid  Layers. 


Solid  Phase. 

Gms.  per  loc 

1  Gms. 

G«a  per  100  Gna.  Sat.  Sol. 

Alcoholic  Layer. 

Aqueous 
K^bS«. 

Layer. 

KiSbSi.          CHdOH. 

K«SbS4.           CH^H. 

CHiOH. 

OS       99. S 

K^bS« 

5             82.5 

62.5 

8 

M5         99  S 

4« 

4.9              76.3 

•    •    • 

•  •  • 

^S          93  9 

it 

7             66.9 

•    •    • 

... 

x.S          92 

i« 

13 -6          54 

•    •    • 

... 

'**U|idd  Laym  Fonned  Here. 

191          45-5 

•    •    • 

•  .  • 

/^•7                7   5        K,SbS«.9H/) 

...           ... 

311 

313 

f*-4            35 

ii 

...           ... 

41. 1 

22.2 

75.5                0 

—  • 

...           ... 

47.2 

18.2 

* '■''^iid  Laywi  Formed  Hew. 

...           ... 

57-2 

II. I 

^-s       98.1 

M 

(Dihydrogen)  ARSENATE  KH,AsO«. 

sat.  aq.  solution  contain  15.9  gms.  KHsAs04,  or  100  gms.  HsO  dissolve 
at  6^    Sp.  Or.  of  solution  =>  1.1134.  (Field,  1859.) 

sat.  aq.  solution  contain  28.24  S^nis.  KHsAs04  at  about  7^. 

(Muthmann  and  Runtze,  1894.) 

^jrcerol  {du  ~  1*256)  dissolve  50.1  gms.  potassium  arsenate  at  i^i6^ 

(OMendowaki,  1907.) 


POTASSIUM  BINZOATI 


5W 


POTASSIUM  BINZOATI  KC7H«Ot.3H^. 

SOLUBILITT  IN  WaTBS. 
(P«jetU,  1906. 1907.) 

t^  17. s^ 

Gms.  KCyHtQi  per  100  Gms.  Solution    41 .  i 


as' 

42.4 


33-3 
44 


POTASSIUM  BOBATBS. 

Solubility  op  Potassium  Borates  in  Water  at  3 

(Dukdski  —  Z.  anorg.  Chem.  50^  4t,  '06,  complete  reieRiices  ghrcnO 


Ohm.  per  100 

Gms.  Solutioo. 

Cms.  per  100 

Gms.  Residiie< 

SnKd 

'    KiO. 

B«Oi. 

lUO. 

BjQi. 

Phase. 

47   SO 

•    •    • 

•    •    • 

•    •    • 

KOH^sHsO 

46. 

36 

0. 

91 

46.13 

9 

02 

KK>3aO».siHi 

40 

51 

I. 

as 

41   62 

9 

71 

•4 

36 

83 

I 

80 

39  90 

13 

19 

w 

32 

74 

3 

SI 

3/.22 

14 

S8 

M 

29 

63 

6 

.98 

3S  05 

17 

92 

• 

24 

84 

17 

63 

30.02 

21. 

70 

M 

23 

30 

18 

.19 

26.84 

31 

49 

K^oB^Om^ 

16 

.31 

13 

.10 

25.12 

33 

18 

M 

II 

.78 

9 

.83 

20.57 

26 

43 

M 

9 

.18 

8 

.00 

22.38 

31 

30 

M 

6 

.33 

9 

13 

20. 87 

31 

06 

M 

7 

73 

13 

37 

22.21 

36 

24 

K40.aB|OMHiO+KaO 

7 

.81 

13 

.38 

^7  SO 

34 

18 

• 

7 

71 

13 

.31 

11.49 

34 

81 

KdO.sBiOsilH^ 

7 

63 

13 

38 

12.51 

40 

S^ 

w 

3 

43 

7 

S9 

10.77 

37 

35 

M 

I 

.80 

4 

IS 

5-88 

20 

00 

•• 

0 

SI 

3 

.19 

10. 81 

40. 

89 

•• 

0 

33 

4 

S8 

7.72 

34 

31 

K40.5BtO|J(HsO 

0 

31 

4 

46 

3  91 

30 

68 

«t 

• 

•  • 

3 

54 

•  •  • 

•  i 

>  • 

« 

POTASSIUM  MetaBOBATE  KBO2. 

Fusion-point  data  for  potassium  metaborate  +  sodium  meta 
potassium  metaborate  +  potassium  metaphosphate  are  given  b 
(1910-11). 

POTASSIUM  PerBOBATES,  2KB0a.H,0.  2KB0,.H,0,. 

Solubility  of  Each  in  Water. 

(v.  Girsewald  and  Wolokitin,  1909.) 


Borate. 

3KBO1.H1O 


(( 


2KBO3.H2O2 


%  Active  O  in 
Borate. 

14 -93 

14.93 
20.84 


f. 

o 

15 
IS 


Cms.  Salt 
Gms.  V 

I. 
2. 
O. 


POTASSIUM  (Fluo)  BORIDE  KBF«. 

100  gms.  HtO  dissolve  0.44  gm.  KBF4  at  20^  and  6.27  gr 
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POTASSIUM  BROMATI  KBrQ». 

Solubility  in  Water. 

(KnoMn  — P^ig|.  Aiiii.97*  5»  '56;  Raminelsberg  ~ /Mi.  5S>  79»  '4a;  PoU  — SiUber.  Akad.  WiM 

Wien.  6k  595.  '51-) 


GiM.  KBfO»  per  100  Gmi. 


O 
10 
30 

30 


Water. 

31 
4.8 

6.9 

8.0 

9  5 


Solution. 

30 
4.6 

6.5 

7-4 
8.7 


40 

50 

60 

80 

100 


Gma.  KBrQi  per  100  Gms. 
Solution. 

II. 7 


Water. 

'3-2 

175 
22.1 

34  o 
SO'O 


Sp.   Or.  of  solution  saturated  at  19.5^  —  x.05. 


14.9 
18.5 

25 -4 
33-3 


BiLiTT  OF  Potassium  Bromatb  in  Aqueous  Solutions  op 
Sodium  Nitrate  and  op  Sodium  Chloride. 


83 


In  Sodium  Nitrate. 

In  Sodium  Chloride. 

rmam  per  liter.             Mola.  KBrOi 

Grams 

per  Liter. 

Mob.  KBrOi 

^^(V.         KBrO^            P«  Liter- 

NaQ. 

KBrOa. 

per  Liter. 

-c         78.79       04715 

00 

78.79 

0.4715 

-  54        96  01        0  5745 

29  25 

82.24 

05220 

•09        108.6            0.6497 

5850 

93-87 

0.5616 

-18        128.3             07680 

117  0 

100.9 

0.6042 

•  27        150.9            0.9026 

175  5 

104  3 

06244 

-36        172.3             1031 

234.0 

106.9 

06400 

^^fLmr  OF  Potassium  Bromatb  in  Aqueous  Solutions  of  Various 

Compounds  at  25*. 

(Rothmund,  1910.) 


^^ter  alone 
S^^yl  Alcohol 
S;^yi  Alcohol 
4?^^AlaAol 


Nonnal 
of: 


Mob. 

KBiO^per 
Utcr. 

0.478 

0.444 
0.421 

0.409 


^^yi  Ether 
^^J^maalddiydc 

^^cerol 
^O-^nnitol 
^^ipc  Sugar 


Amyl  Alcohol  0.383 


0.425 

0.395 

0.397 
0.448 

0.451 
0.451 
0.431 
0.477 


Gms. 

KBiO^per 

Liter. 

79.84 
74.16 

70.33 
68.31 

63.97 
70.99 
65.98 
66.31 
74.84 
75.34 
75.34 

71.99 
79.68 


Solvent,  o.<  Nonnal 
Aq.  Sol.  of: 

Dimethylpyrone 

Ammonia 

Dimethvlamine 

Pyridine 

Piperidine 

Urethan 

Formamide 

Acetamide 

Glycocol 

Acetic  Add 

Phenol 

Methylal 

Methyl  Acetate 


Mob. 

KBiO^per 

Uter. 

0.478 

0.445 
0.384 

0.415 
0.396 

0.433 
0.473 
0.445 

o  501 

0.456 
0.436 
0.405 
0.420 


Gms. 

KBiO^per 

Uter. 

79.84 

74.33 

64.13 

69.31 
66.15 

72.33 
79.02 

74.33 
83.68 

76.17 

71    15 
67.66 

70.15 
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POTASSIUM  BBOMmi  KBr. 

Solubility  in  Water. 

(Average  curve  from  results  of  Meusser  —  Z.  anorg.  Cbem.  44t  79.  *o^\  Etard  —  Compt.  rend.  98^  1431^ 
'84;  Ann.  chim.  phys.  M  a,  536,  '94;  de  Coppet~/6fd.  [5]  30^4x6,  'Sj;  TQden  and 

Shenstcoe  —  Phil.  Trans.  17&  33.  84.) 


-  6.5 

-  8.5 

-10. 5 

—  10 

-  5 

o 

S 
10 

15 
20 

25 


Grams  KBr  per 

100  Grams 

'  Sdutioa. 

Water. 

20.0 

25. 0 

26.5 

35-7 

29  5 

41.8 

31.2 
31.8 

45-3 
46.7 

33  3 

50  0 

34  9 
36  I 

53-5 
56.5 

37-3 
38.5 
39-5 
40. 4 

59-5 
62.5 

65.2 

67.7 

30 
40 

50 
60 
70 
80 
90 

100 
no 
140 

181 


Grams  KBr 

per  100  Grams 

'  Solution. 

Water. 

41.4 

70.6 

43  0 

75-5 

44-5 

80.2 

46.1 

85  s 

47-4 

900 

48.7 

95  0 

49  8 

99.2 

51.0 

104. 0 

52.3 

109  S 

54-7 

120.9 

59-3 

I4S-6 

Solubility  op  Mixtures  op  Potassium  Bromide  and  Ammonium 

Bromide  in  Water  at  25°. 

(Fock  — Z.  Kryst.  Min.  a8»  357.  '97.) 


Grams  per  Li 

ter  Solution. 
KBr. 

Mol.  per  cent  in  Solution.     < 
NH4Br.         KBr.             • 

5p.  Gr.  of 
Solutions. 

Mol.  per  cent 

in  Solid  PhBJe 

NH«Br. 

NH«Br. 

KBr. 

0.00 

558.1 

00 

100              : 

t-3756 

0.00 

100 

6.4 

554.2 

I 

38 

98.62        ] 

I  3745 

0.26 

99  74 

24.64 

53^-5 

5 

.29 

94 

.71        ] 

f -3733 

I  .27 

98  73 

51 -34 

516.8 

10 

•77 

89 

23        ] 

[.3721 

3.02 

96.98 

152.9 

441.2 

29 

•63 

70 

37        1 

t-37ii 

8.42 

91.58 

262.2 

347-3 

47 

.84 

52 

.16        ] 

t-3715 

17.20 

82.80 

347.6 

262.3 

61 

.69 

38 

31         ^ 

f-3753 

27.98 

72  02 

381.4 

260. 3 

64. 

03 

35- 

97        J 

^•3753 

32.53 

67.47 

417.8 

232.2 

68. 

61 

31 

39        J 

[.3766 

39  45 

60.55 

432.5 

222.3 

70 

27 

29 

73        3 

t-3777 

variable 

variable 

480.8 

179.9 

76 

47 

23 

53        3 

C.3766 

98 -53 

I  47 

577-3 

00 

100 

0 

0 

0          ] 

t  3763 

100 .0 

0.00 

Solubility  of  Potassium  Bromide  at  25*  in: 
Aq.  Solutions  of  KCl  and  Vice  Versa.    Aq.  Solutions  of  KI  and  Vice  Versa. 

(Amadori  and  Pampanini,  1911.)  (Amadori  and  Pampanini,  1911.) 

Gms.  per  100  Gms.  HjO.  Gms.  per  100  Gms.  H^. 


KBr. 

KCI.' 

68.47 

0 

62.26 

5-43 

58.50 

8.46 

52.45 

12.48 

45.42 

17.17 

38.70 

21.23 

26.62 

25.88 

12.94 

31.02 

0 

36.12 

(See  also  next  page.) 

KBr. 
53.21 
42.32 

34.14 
30.08 

29.62 

22.15 

21.88 
18.54 
o 


kT^ 

35.92 
66.63 

95.36 
119.52 
119 

127.10 
127.31 
130.61 
149 • 26 
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SOLUBXLITT  OF   PoTASSIUM   BrOMIDB  IN  AqUEOUS  SOLUTIONS  OP 

Potassium  Hydroxide. 

(Ditte  —  CompC.  rend.  ia4»  30,  '97.) 


Gmm  per  1000  Gnuos  HjO. 


Grams  per  tooo  Grains  HjO. 


KOU. 

KBr. 

KOH. 

KJBr. 

36.4 

558-4 

277.6 

248.1 

"3-5 
177.2 

231.1 

433-6 

358-1 
281.2 

434.7 

S79-6 

806.9 

137 -I 
64.8 

33-4 

Soi.iJBn.iTT  op  Mixtures  op  Potassium  Bromide  and  Chloride  and 
OP  Mixtures  op  Potassium  Bromide  and  Iodide  in  Water. 

(Elard '—  Ann.  cliim.  phys.  [7]  3,  275.  '97.) 

Mixtures  of  KBr  and  KCl.         Mixtures  of  KBr  and  KI. 

Grama  per  100  Gms.  Solutioo.       Grams  per  100  Grama  Solutlao. 


»  •       * 

KBr. 

KQ. 

KBr. 

Kl.         * 

—20 

17-5 

10. S 

9.2 

42.5 

0 

21  5 

10.8 

9.9 

45-3 

10 

23.2 

no 

10.2 

46.6 

20 

24.8 

II. 2 

10.5 

47-5 

25 

25-5 

"•3 

10.7 

48.0 

30 

26.3 

II. 4 

10.9 

48.6 

40 

28.0 

"•5 

II. 2 

49-6 

60 

30.6 

II. 8 

II. 9 

51 -3 

80 

33-4 

12. 1 

12.6 

527 

100 

35-7 

12.6 

132 

53-8 

120 

38.0 

12.9 

14.0 

S4-8 

150 

40.6 

13-4 

14.9 

SS'S 

Solubilitt  op  Potassium  Bromide  in  Aqueous  Solutions  op 
PoTASsroir  Chloride,  and  of  Potassium  Chloride  in  Aqueous 
Solutions  of  Potassium  Bromide,  at  25.2°. 

(Touren  —  CompC.  rend.  130^  lasa,  '00.) 


KBr  in  Aq. 

KCl  Solutions. 

KCl 

in  Aq. 

KBr  Solutions. 

Mola.  per  liter. 

per  liter. 

Mols.  per  liter. 

Grams  ] 

per  liter. 

KCL 

KBr. 

KCl. 

KBr. 

KBr. 

KCL 

KBr. 

KQ. 

00 

4.761 

0.0 

567.0 

0.0 

4.18 

0.00 

311'^ 

067 

4.22 

50. 0 

502.5 

0.49 

3.85 

58.4 

287.2 

081 

415 

60.4 

494.2 

0.85 

3  58 

IOI.3 

267.1 

I  35 

3.70 

100. 7 

440.7 

I   31 

319 

X56.I 

238.0 

I  4« 

3-54 

no. 4 

421.6 

1.78 

2.91 

211. 9 

217. 1 

1.61 

3  42 

120.0 

407.2 

2.25 

2.58 

268.0 

192.4 

1.70 

3-34 

X26.8 

397-7 

2.69 

2.33 

320.4 

173-8 

S.46 

2.50 

183.5 

297.7 

3-775 

0.525 

281.6 

625  3 

POTABSIUM  BBOMmi 
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Solubility  of  Potassium  Bromide  in  Aqueous  S( 
Potassium  Nitrate,  and  op  Potassium  Nitrate  : 
Solutions  op  Potassium  Bromide,  at  14.5^  and  at  : 

(Tooren  —  Compt.  rend.  130^  908.  '00.) 

KBr  in  Aqueous  KNO.  Solutions.         KNO,  in  Aq.  KBr 


Mob.  p( 

it  liter. 
KBr. 

GfBms  ] 
kNOs. 

;>er  liter. 
KBr. 

Mds.  per  Liter. 

Gn 

kNOs. 

kBr. 

KNOs. 

T 

ResulUat 

14^. 

Results  at  i4.ao**. 

00 

4  332 

0.0 

515-9 

0.0 

2.228 

0 

0.362 

4.156 

36.6 

494.9 

0.356 

2.026 

42 

0706 

4  093 

71-4 

487.4 

0.784 

1-835 

93 

I -235 

3-939 

124.9 

469.1 

1. 092 

1-577 

1.730 
1-587 

130 
187 

Results  a] 

t  asji*. 

2.542 

1.406 

30a 

0.0 

4.761 

0.0 

566.2 

3  536 

1.308 

421 

O.I3I 

4.72 

13-3 

561.0 

Results  at  a 5. a*. 

0.527 

4.61 

53-3 

549-1 

00 

3-217 

c 

0.721 

454 

72.9 

540.8 

0.38 

3.026 

4! 

1.09 

4. 475 

no. 3 

533-0 

0-93 

2.689 

lie 

1. 170 

4.44 

118. 4 

528.8 

1-37 

2.492 

16. 

-504 

4.375 

152.2 

521. 1 

1.208 
2.87 

3-55 

2.216 
1.958 
1.807 

14' 

34: 
42: 

Solubility  op  Potassium  Bromide  in  Alcohols 

(de  Bruyn  —  Z.  physik.  Chem.  i<h  783,  '9a;  Rohland  —  Z.  anorg.  Chem.  i 


Alcohol. 


Methyl  Alcohol 
Ethyl  Alcohol 
Propyl  Alcohol 


Grams  KBr  Dissolved  by  xoo  Cms.  Alcohc 

-*-         


Room  Temp.  (R.). 
I  .92 

0.28  (Sp.  Gr.  0.81) 

005s 


as**  (del 

1.51  Abs 

0.13 


Solubility  op  Potassium  Bromide  in  Aqueous 

(Taylor —  J.  Physic.  Ch.  i,  734,  '96-*97.) 

Results  at  30**.  Restilts  at 

Wt.  percent  Alcohol        Gms.  KBr  pcrioo  Gms. 
in  Solution.         Sat.  Solution.  Solvent. 


O 

5 
10 

20 

30 
40 

50 
60 

70 
80 

90 


41 

38 
36 

31 

25 
21 

16 

II 

6 

3 
o 


62 
98 

33 
09 

98 

24 

27 
50 
90 
09 

87 


71 
67 

63 
56 

50 

44 

38 

32 

24 

15 
8 


30 

25 
40 
40 

15 
95 

85 
50 
70 

95 
80 


Gms.  KBr  per 

100 

Sat.v 

ioluiioQ. 

s 

43 

.40 

7' 

40 

■85 

7 

38. 

37 

6< 

33 

27 

6: 

28 

32 

5< 

^3 

.22 

5' 

18 

.11 

4 

13 

.02 

3 

7 

.98 

2\ 

3 

•6s 

li 

I 

■03 

II 

ZOO  gm.  acetone  dissolve  0.023  gm.  KBr  at  25°. 

(Krug  and  McElroy  —  J. 
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or  PoTASSiuif  Bromidb  in  Dilutb  Aqueous  Etsyl  Alcohol. 


lilts  at  o\ 

lad  Ejie,  1910-11.) 

I         Gns.  KBr  per 
100  Gnu.  Sat.  SoL 

34.92 

34.35 
32.96 

31  99 
29  43 


Results  at  2<*. 
(Annatroog,  Eyxe,  Huatey  andPaddiaon,  1907.) 


Wt.%C|HiOH 
inSolveiit. 

O 

1. 14 
2.25 

4.41 
12.14 

18.73 


Cms.  KBr  per 
xoo  Cms.  Sat.  SoL 

40.78 

39.98 

39.54 

38.41 

34.97 
30.91 


4f||0f  SatSoL 

1.3824 

1.3727 

I  3634 

1-3443 
I. 2815 

1.2322 


nethyl  alcohol  dissolve  2.17    gms.  KBr  at  25^  CTumer  and  BiiBett,  igis*) 
!thyl  "  "       0.142  gm. 

iropyl       "  "       0.035 

unyf         "  "       0.003 


•« 


<• 


it 

« 


« 


ti 


u 


u 


«f 


T  OF  Potassium  Bromide  in  Aqueous  Solutions  of  Methyl 

Alcohol  at  25®. 

(Hers  and  Anders,  1907.) 


Cms.  KBr  per 
too  oc  Sat.  Sol. 

4fy  of  Sat.  SoL 

56.04 

1.3797 

46.28 

1.300 

29.98 

1. 159 

19.28 

1.058 

Wt.  %  CnfiK  Gms.  KBr  per 

in  Solvent.  100  cc.  Sat.  Sol. 

64  10.35 

78.1  5.24 

98.9  2.74 

100  1.69 


tf*.  of  Sat.  Sol. 

0.9801 
0.8906 
O.84II 
0.8047 


»ility  of  Dotassium  bromide  in  methyl  alcohol  at  the  critical  tem- 
Iven  by  Centnerszner  (1910),  as  0.2  gm.  KBr  per  100  gms.  sat  solution. 


}$%  formic  acid  dissolve  23.2  gms.  KBr  at  18.5^. 


(Aachan,  1913.) 


hydrous  hydrazine  dissolve  60  gms.  KBr  at  room  temp. 

(Welsh  and  Broderson,  1915.) 

lydroxylamine  dissolve  about  44.7  gms.  KBr  at  17^-18^ 

(de  Bniyn,  i89a0 

Solubility  of  Potassium  Bromide  at  25"*  in: 


Aq 

ueous  Acetone. 

»»  »»*'3./ 

Aqueous 

Glycerol. 

> 

*tt  100  CC.  Sat.  Solution. 

0 ^^_ 

Wt.  % 

KBr  per  100  cc.  Sol. 

c^         ^% 

limob 
JBr. 

Gnu. 
KBr. 

Gms. 
H,0. 

Sp.  Gr. 
Solutions. 

Glycerol 
in  Solvent. 

Millimols. 

Gms. 

Sp.  Gr. 
Solutions. 

1.3 

57.3 

80.6 

1.3793 

0 

481.3 

57.32 

1-3793 

6.7 

43.67 

69  5 

1.2688 

13.28 

444.3 

52.91 

1.3704 

0.5 

36.98 

62.97 

I.2I18 

25  98 

404 

48.11 

1.3655 

9 

30.85 

55.60 

I. 1558 

45.36 

340.5 

40.55 

1.3594 

2.9 

24.16 

47.60 

I. 0918 

54.23 

310.4 

36.98 

1.3580 

4.9 

17.22 

39.15 

1.0275 

83.84 

219.25 

26.11 

1.3603 

5-3 

"35 

29.78 

0.9591 

100 

172.65 

20.56 

I. 3691 

6.5 

5-54 

20.10 

0.8942 

O.I 

1.20 

10.15 

0.8340 

;.  solution  of  potassium  bromide  in  furfurol  (C4HSO.COH)  contain 

)r  at  25^  (Walden,  1906.) 

N-POiNT  Data  for  Mixtures  of  KBr  and  Other  Salts. 


CF 

ca 

CI 
^Br 
aCl 

COH 


t 


(Komakow  and  Wraesnewsky,  19x2;  Ruff  and  Plato,  1903.) 
(Wraesnewsky,  191a;  Amadori  and  Pampanini,  19x1;  Ruff  and  Plato  1903.) 

M  tt  it  MM 

(Sandonnini,  191  a.) 
(Ruff  and  Plato,  1903.) 
(Scarpa,  1915.) 
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POTASSIUM  BUTTBATE  CsHrCOOK. 

loo  gms.  water  dissolve  296.8  gms.  C1H7COOK,  or  100  gms.  sat.  solutknccA- 
tain  74.8  gms.  at  31.25*. 

100  gms.  of  an  aq.  solution  saturated  with  sugar  and  CiHrCOOK  oootan 
49.19  gms.  sugar  +  34-78  gms.  C1H7COOK  +  16.03  gms.  H^  at  3I.3S*- 

POTASSIUM  CAMPHOBATES. 

Solubility  in  Aqueous  Solutions  of  d  Camphoric  Acid  at  13.5-16*  akd 

Vice  Versa. 


Gms.  per  100 

Cms.  Sat.  Sol. 

Solid  Phase. 

Gms.  per  xoo 

Gms.  Sat.  Sol. 

Solid  Pi»B. 

C.Hm(COOH),. 

CioHi404K». 

CHm(COOH),. 

C»H,/)4K,. 

0 

66.65 

C»HmO|K, 

2.90 

32.84 

QAAtCaBiA 

0.90 

69.69 

CmHuOiK 

3-20 

29 -39 

M 

I 

69 

« 

3  30 

28.56 

QAALsCaBiA 

1. 10 

66.79 

<i 

3.20 

27.32 

« 

0.90 

66.65 

CnH|^4K.H^ 

3.20 

22.77 

« 

I    50 

62.37 

*t 

3  10 

21.66 

« 

2.60 

59-34 

u 

2.90 

12.97 

« 

3.20 

58.37 

(« 

2.90 

"•73 

M 

3-20 

58.09 

ti 

310 

"•59 

iCMffXBh 

3.20 

52.71 

CioHi^«K.CioHi^« 

2.90 

9.66 

M 

3.20 

48.43 

u 

2.80 

8.14 

It 

2.80 

47.88 

•t 

2.50 

6.76 

« 

2.80 

42.36 

<l 

2.30 

6.07 

m 

3 

3560 

u 

2 

4. 55 

• 

2.85 

34.77 

M 

0.621 

0 

m 

CnHuOiKt  •  Dipotassium  d  camphorate.       C|»Hm04K 
CioHiiOfK  »  Monopotissium  (i>camphorate.  CiiHu04K 


•3CioHi|0« ' 


Monopotaarium  d  dicuBfAonJ^ 
MonopoUssium  d  USsaaaV""'^ 


POTASSIUM  CABBONATE  K3CO,.2H,0. 

Solubility  in  Water. 

(de  Coppet,  187a;  Meyerhoffcr,  1905;  Osaka.  1910-12,  Rremann  and  Zitdc,  1909;  deWaal«i9i^ 

Mulder,  1864.) 

Sat.  SolutioD.  . 

53.9     K-co^ 

54.8 
55.9 

58.3 
59.6 
60.9 
62.5 
64.4 
66.2 

Single  determinations,  not  in  good  agreement  with  the  above,  are  gii 
Kohler  (1897),  by  Engel  (1888),  and  by  Greenish  and  Smith  (1901). 

POTASSIUM  BiCABBONATE  KHCO«. 

Solubility  in  HjO.    (Dibbcts,  1874-) 

t°.  o        10        20       30       40 

Gms.  KHCO3  per  100  Gms.  Sat.  Sol.  18.3    21.7     24.9    28.1    31.2 

100  gms.  sat.  aqueous  solution  contain  18.7  gms,  KHCOt  at  o®  (i  « 
(Engel,  1888);  23.7  gms  KHCOa  at  15**  (Greeniah  &  Smith,  1901);  26.3  gtT^ 
20**  (de  Forcrand,  1909). 


Gms.  KsCOi 
t*.                    per  100  Gms. 

Sat.  Solution. 

SoUd  Phase. 

f. 

-10                        21.3 

Ice 

40 

-20                        31 
-30                       36.9 

—36.5  Eutec.  39.6 

M 

*•  +K,C0,kHj0 

50 
60 

70 

—  6.8  tr.  pt.  50.9 

K,C0,JcH^+K,C0,.2H,0 

80 

0                 51 -3 

KfCOa.aHiO 

90 

+  10                 52 

« 

100 

20                 52.5 

(1 

no 

25                 52.8 

<i 

120 

30                 53-2 

II 

130 
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TY  OF  Potassium  Bicarbonate  in  Aqueous  Solutions  of 
Potassium  Gublbonatb  at  o^    (Eogd,  xsss.) 

unMols.peri   cc.Solutioa*        Sp.  Gr.  of  Grains  per  loo  cc.  Solution. 


o 

14 

10 

so 
20 

14 
60 

50 

75 


KHCOa 
21  15 
15.28 
12.65 
10. 25 

7-55 
5-86 

4.90 

3-75 
00 


Solutions. 

182 
20 
241 
298 

350 

398 
448 

542 


KaCOa. 
0.0 
II. 8 
16.7 

23 -8 
34  o 

43  o 
51.6 

60.5 
81.4 


KHCOs. 
21.2 

12.6 

10.3 

7.6 

5  9 

4  9 

3.8 
00 


V  Potassium  Carbonate  in  Aqueous  Solutions  of  Potassium 
[DB  AND  OF  Potassium  Hydroxide  at  30"*.    (de  Waal,  1910.) 


I  for  K,CO,  +  KCl. 

rint.  Sat.  Sol. 


Solid  Phase. 


Results  for  K,COi  +  KOH. 

Gms.  per  loo  Gms.  Sat.  Sol. 


Solid  Phase. 
KtC0b.x|H^ 


"  +KOH.aH^ 
KOH.aH^ 


KCl.  K«CO,.  KOH. 

o  K,a^.ijH,o        53.27  O 

1.03  "  +Ka  2.50  53.77 

1.07  KQ  2.05  55.14 

26.22  "  o  55.75 

28.01 

sO  dissolve  10.76  gms.  KsCOi  +  2.66  gms.  KNOi  at  10^  when  both 

itit  in  excess.  (Kremann  and  Zitek,  1909.) 

i/)  dissolve  10.53  J^s.  KsCOs  +  6.12  gms.  NatCOi  at  10^  when 
present  in  excess  (Kremann  and  Zitek,  1909).  See  also  Potassium 
yruLte,  p.  512. 

queous  solutions  of  KjCOi  +  KNOi  -+-  NajCOi  +  NaNOt,  simul- 
urated  with  two  or  more  of  the  salts  at  lo**  and  at  25**,  are  also 
mann  and  Zitek  (1909). 

le  reciprocal  salt  pairs  K,COi  +  BaS04  7±  KjS04  +  BaCOi  at  25*, 
are  given  by  MeyerhoflFer  (1905). 

s  solution,  simultaneously  saturated  with  KsCO|.2HsO,  KsS04  and 
ins  53.1  gms.  KsCOi  +  0.023  R^l.  KsS04  at  25°.        (Meyerboffer,  1905.) 

f  IN  THE  System  Potassium  Carbonate,  Ethyl  Alcohol  and 

Water  at  23**-26®.     (Frankforter  and  Frary,  1913.) 

he  binodal  curve  for  the  system  (see  note,  p.  287)  was  very 
s-mined  and  tie  lines  were  located  by  estimations  of  KtCOi  in  spe- 
xl  coniugated  li(][uids.  The  original  results  have  been  plotted  and 
data  for  the  conjugated  layers  read  from  the  curve: 


Rich  Layer  (Upper) 


Water  Rich  Layer  (Lower.) 


per  100  Gms.  Solution. 

Gms.  per  100  Gms. 

Solution. 

C»H»OH.                  H^. 

KxCO|. 

C,H,. 

H^. 

90.65                9.255t 

53.6 

0.28 

46.12t 

72.7                  27.059 

39  II 

I 

59  89 

53-5              44.78 

29.62 

4 

66.38 

42.6              53.37 

25.7 

6.4 

67.9 

35-5              58.2 

21.08 

II 

67.92 

31                 60.71 

19.15 

13  2 

67.65 

27                 62.65 

18.18 

14.7 

67.12 

20.5             65.3 

14.2 

20.5 

6s  3* 

*  Plait  point. 

t  Quad,  point. 

V  give  a  complete  summary  of  previous  investigations  of  this  system 

(1899,  1900);  BcU  (1905); 

Cuno  (1908-09). 

POTASSIUM  CABBONATI 


510 


Data  for  the  conjugated  liquid  layers  obtained  in  the  system  potaaaom  car- 
bonate, ethyl  alcohol  and  water  at  17^  and  at  35^  are  given  by  de  Bruyn  (1900) 
and  at  20*",  40*"  and  60*"  by  Cuno  (1908). 

Composition  of  the  Conjugated  Liquids  which  are  in  Equilibbiuii  wnB 
Solid  Potassium  Carbonate  (Quadruple  Points)  at  Various  Tbmferawib*' 

(de  Bniyn.  1900.) 


Cms.  per  100  Gms.  Upper  Layer. 


%  . 

K,C0i. 

CAOH. 

Hfi. 

-18 

0.03 

90.3 

9.7 

0 

0.04 

91.9 

8.1 

+17 

0.06 

91.5 

8.4 

35 

0.07 

90.9 

9 

50 

0.09 

91.8 

8.1 

75 

0.12 

91.4 

8.5 

Cms.  per  100  Gm.  Lover  l«f^ 

AV1 


K.CQ,. 

CiHriOH. 

51.2 

0.2 

51.3 

0.2 

52.1 

0.2 

53.4 

0.2 

55-3 

0.2 

57.9 

0.2 

M 
^"^ 
>^-^ 


Equilibrium  in  the  System  Potassium  Carbonate,  Methyl  AlC^^ 

Water  at  23®-26*. 

(Frankforter  and  Fnaxy,  19x3.) 

The  authors  give  the  data  for  the  binodal  curve  and  the  quadmnli 
but  tie  lines,  other  than  for  the  quadruple  points,  were  not  determined. 


0^ 


Cms.  per 

xoo  Cms.  Homogeneous  Liquid. 

Cms.  per  xoc 

>  Gms.  Homoscneous  L:- 

K,C0b. 

CHiOH. 

H,0. 

K,C0i. 

CH^H.         b: 

6.32 

75.85 

17.83* 

21.61 

33.43             44 

6.91 

63.13 

29.97 

23.15 

31 . 26            45 

8.07 

59.26 

32.67 

28.25 

23.82             47 

10.17 

52.64 

35.33 

30.72 

20.57             48 

12.03 

49.97 

37.99 

32.92 

17.27            49 

14.24 

45.74 

40.02 

40.65 

9.26            50 

16.48 

41.76 

41.76 

43.95 

6.96           49 

18.89 

37.76 

43.36 

45.89 
49.05 

6.42           47 
6.1              44 

*  Upper  quad,  point. 

t  Lower  quad. 

point. 

The  following  results  for  the  solubility  of  KtCOi  in  concentrations 
CH3OH  above  and  below  those  yielding  liquid  layers  are  also  given. 


Gms.  per  xoo  Gms.  Sat.  Sol. 


Gms.  per  xoo  Gms.  Sat.  Sol. 


CH,0H. 
1.03 
2.22 
6.1 


K,COs. 
51.39 
50.33 
49.05  (Lowerqttad.pt.) 


Two  Liquid  Layers  Formed  Here. 

75.85  6.32  (Upper quad pt). 


CHiOH. 

85 
89.2 

91 
93.6 

94  3 


K,C0i. 

2.05 

1.56 
1.98 
2.72 

5.7 


(Abs. 


Data  for  the  binodal  curves  for  this  system  at  17*  and  at  35*  are  giv^^ 
de  Bruyn  (1900). 

This  author  also  gives  the  following  data  for  the  composition  of  the  conjui,.^ 
liquids  in  equilibrium  with  solid  potassium  carbonate  (quadruple  point:^ 
various  temperatures. 

Gms.  per  100  Gms.  Lower  Lay^^ 


Gms  per  100  Gms.  Upper  Layer. 

t* 

K,C0,. 

CHjOH. 

H|0. 

^30 

21.7 

42.2 

36.1 

—  20 

138 

52.1 

34.1 

—  20 

12.4 

•    •    • 

•    •    • 

0 

7.6 

66.3 

26.1 

0 

7.4 

•    •    • 

•    •    • 

+17 

6.2 

69.6 

24.2 

35 

5 

72.9 

22.x 

K«(X),. 

•    •    « 

CHiOH. 

«    •    • 

•  • 

•    «    • 

44.2 

46.3 
46.6 

48.3 

•    •    • 

8.2 

6.7 

6.6 
5.7 

•  • 

47 
47 
46 
46 

SI 

4.3 

44' 
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HTM  IN  THB  System  Potassium  Carbonate,  Normal  Propyl 
Alcohol  and  Water  at  22®-26*. 

(Fiankforter  Mid  Fxary,  19x3.) 

ra  give  the  data  for  the  binodal  curve  and  the  quadruple  points 
irere  not  located. 

Cms.  per  xoo  Gms.  HomogeDeoiis  LiqukL 


0  Gnu.  Homogeneous  Uquid. 

CsHiOH. 

H|0. 

0.02 

47. o8* 

0.12 

52.91 

0.20 

60.80 

0.20 

65.15 

0.4S 

69.12 

0.78 

72.71 

I  32 

75.87 

2  31 

78.62 

3  24 

80.41 

4  41 

82.12 

6.24 

82.77 

831 

83-14 

*  Lower  quad,  point. 

KtCQi. 

CHiOH. 

HiO. 

7.45 

9  30 

83  25 

5-97 

11.07 

82.96 

4.73 

12.71 

82.56 

3.86 

14.60 

81.54 

3" 

17.17 

79.71 

2.42 

24.71 

72.87 

1. 91 

34.90 

63.19 

1. 71 

39   . 

59-29 

1.33 

45. 57 

53-09 

0.948 

51.56 

47.49 

0.387 

64.20 

35.41 

0.017 

95.83 

4.iS3t 

t  Vppet  quad,  pcnnt. 

M  IN  THE  System  Potassium  Carbonate,  Isopropyl  Alcohol 

AND  Water  at  20**. 

(Fmnkforter  and  Temple,  19x5.) 

lie  results  for  the  binodal  curve  in  this  and  the  following  system  are 
erms  of  gms.  per  100  gms.  solvent  (water  +  alcohol)  instead  of  gms. 
of  homogeneous  liquid  (KsCOi  +  water  +  alcohol.) 


00  Gma.  Alcohol  +  Water. 

Gms.  per 

xoo  Gms.  Alcohol  +  Water. 

Alcohol. 

Water. 

K,CO|. 

Alcohol. 

Water. 

2. 911 

97.089 

15021 

19-445 

80.555 

4.783 

95-217 

13-244 

23  919 

76.081 

7-349 

92.651 

6.065 

45-397 

54.603 

9  159 

90.841 

3  933 

53  -  265 

46.735 

14  395 

85.605 

2-954 

57.294 

42.706 

i  IN  the  System  Potassium  Carbonate,  Allyl  Alcohol  and 

Water  at  20*. 

(Franklorter  and  Temple,  191 5.) 


»  Gms.  Alcohol  +  Water. 

Gms.  per  xoo  Gms.  Alcohol  +  Water. 

A 

Alcohol. 

Water. 

RsC0|.              Alcohol. 

Water. 

2.103 

97.897 

8.239              30.677 

69  323 

5  267 

94  733 

5-521            39-337 

60.663 

9  309 

90.691 

2.020            54  487 

45  513 

15  037 

84.963 

I. 015            62.610 

37.390 

22.454 

77  546 

0.0853          81.228 

18.772 

IN  THE  System  Potassium  Carbonate,  Acetone,  Water  at  20®. 

etone,  p.  13).      (Franklorter  and  Cohen,  X9X4.) 

1  curve  was  very  carefully  determined  and,  in  addition,  data  for  the 
nts  (solid  KjCOa)  and  five  tie  lines  were  located.  These  data  were 
;he  following  interpolated  values  for  the  conjugated  liquids  read 
e. 


xoo  Gms.  Upper  Layer. 

A. 

(CH.),CO. 

H,0. 

96.4 

3  5+t 

64 

35  96 

55  3 

43  99 

48.5 

50.14 

34 

61.43 

27  5 

65  53 

20 

69  5* 

*  Plait  point. 

Gms. 

per 

100  Gms.  Lower  Layer. 

K,C0,. 

52.4 
32.63 

(CH,),C0. 
trace 
1.2 

47. 6t 
66.17 

24  4 

3  7 

71.9 

22.91 
16.92 

4  7 
10.2 

72.39 
72.88 

14  77 
10.5 
t  Quad,  points. 

13 
20 

72.23 
69.5 
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Equilibrium  in  the  System  Potassium  Carbonate,  Potassic 

Malonate  and  Water  at  25*. 

(M 'David,  190^x0.) 

A  series  of  mixtures  of  KiCOi  +  KCuHisOi  +  H^O  were  prepared  ai 
mixed.  They  were  placed  in  a  thermostat  at  25*^  and  the  two  layc 
arated  in  each  case,  were  analyzed. 


Gms. 

per  xoo  Gms.  Upper  Layer. 

Gms.  per 

xoo  Gms.  Lo 

A 

KtCOi. 

ILCuHj|04. 

H|0. 

K.C0i. 

KCuHiA. 

4.05 

6s  I 

30.8s 

42.6 

0.4 

4.9 

59-8 

3S.3 

40.7 

0.4 

S6 

S3. 5 

40.9 

3S 

OS 

7.2 

SOS 

42.3 

33. S 

0.9 

8-7 

39  2 

S2I 

28.9 

0.7 

II 

34.6 

S4.4 

26.8 

0.8 

US 

23  S 

62 

24.8 

3 

17 

18.6 

64.4 

23.1 

6.05 

18.6 

IS 

66.4 

21.7 

8.7 

Several  determinations  at  2^  and  at  56^  are  also  nven. 

100  cc.  anhydrous  hydrazine  dissolve  i  gm.  KsCOi  at  room  temi 

(Welsh  ud 

100  gms.  aqueous  solution  simultaneously  sat.  with  KsCOt  and 
31.25^  contain  22.24  S^^s-  KtCOi  and  56gms.  sugar. 

Freezing-point  data  for  mixtures  of  KjCOi  +  KCl  and  KsCOi  + 
1911-12).    KjCOi -f  K2SO4    (Amadori,    1912;    Le  Chatelier,    i 
-hNatCOt  (Le  Chatelier,  1894).  (L 

POTASSIUM  Sodium  CARBONATE  K3CO,.NasCO,.i2H«0. 

Solubility  in  Water  at  25®. 

(Osaka,  X910-IX.) 
Gms.  per  xoo  Gms.  Sat.  Sol.  ^  ,,  ^  „»^  _  Gma.  per  100  Gms.  Sat.  Sol. 


K,CO|. 

Na,CO,. 

SoUd  Phase. 

KiCO,. 

Na,CO,. 

52.83 

0 

KiCOb-aHiO 

25.2 

14. 1 

52 

I 

II 

22.4 

16.6 

50.7 

2.6 

€1 

19.8 

18.7 

49.1 

4.6 

"  +K,CX>,.Na,CO,.iaH^ 

19. 1 

19  7 

49 

4.6 

K,C0,.Na«C0,.x2H,0 

iS-i 

23.2 

46.5 

4  3 

14. s 

22.8 

46.2 

S.2 

10.8 

22.7 

41 

6.3 

10.7 

22.4 

37-7 

7 

4.7 

21.9 

31 

10. 5 

0 

22.71 

The  previous  determinations  of  Kremann  and  Zitek  (1909),  ag 
with  the  above,  but  these  authors  report  that  the  double  salt  c 
instead  of  i2HsO. 

100  gms.  HsO  dissolve  184  gms.  potassium  sodium  carbonate  at  i « 

POTASSIUM  URANYL  CARBONATE  2K2CO,.(UO>)CO.. 
100  gms.  H2O  dissolve  7.4  gms.  salt  at  15^. 

POTASSIUM  CHLORATE  KCIO,. 

Solubility  in  Water. 

Average  curve  from  results  of  C^irlson  (1910),  Calsolari  (19x2),  and  Tschugueff  and 

f.  i  of  Sat.  Sol.     ^™b-'^ll.S" 

021  3.3 


o 
10 

IS 
20 

25 

30 


5 
6.1 

045  7-4 

8.8 

10.5 


f. 

tfof  Sat.  SoL 

40 

1.073 

so 

•   •   • 

(io 

1. 115 

80 

1. 165 

100 

1 .219 

104  b.  pt. 

1.230 

For  previous  results  in  good  agreement  with  the  above,  see  next 
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ITiMIUM  CHLORATI  KClOt.    (See  also  previous  page.) 

Solubility  in  Water. 

(G^Lmhc,  18x9;  PaiHewiki.  1809;  above  loo*.  Tilden  and  Sbenstooe,  i88x;  tee  also  Blarei* 

x89x;  Etaxd,  1894;  «t  99*,  Ktthler.  X879O 


Gins.  KClOy  per  too  Cms. 


ss 


Water. 


0 

3  04 

314 

3  J 

xo 

4.27 

4-45 

S-o 

10 

6.76 

7.22 

7-1 

^5 

7.56 

8.17 

8.6 

(O 

8.46 

9.26 

10. 1 

0 

11.75 

13-31 

145 

0 

15.18 

17-95 

19.7 

0 

18.97 

23-42 

26.0 

70 
80 


Gons.  KClOs  per  too  Gms. 


90 
100 
120 
136 
190 

330 
*Gay  Luaaac 

a  gins.  HjO  dissolve  5.06  gms.  KClOa  at  10**. 

te  liter  of  HsO  dissolves  65.5  ^s.  KClOs  at  about  20**. 


Solution. 
22-55 

26.97 

31-36 

35-83 

42.4 

49  7 
64. 6 

96.7 


Water. 


29.16 

3^-93 
46.11 

55-54 

73-7 

98  5 
183.0 

2930.00 


32  5'' 
39-6 

47-5 
56.0 

73-7 

99  o 
183.0 


(Roozeboom,  1891.) 


(Konowalow,  1899b.) 
liter  of  5.2%  NHi  solution  dissolves  52.5  gms.  KCIO3  at  about  20**. 

»mnr  of  Potassium  Chlorate  in  Aqueous  Solutions  of  Potassium 
n>KoxiDB,  Hydrogen  Peroxide,  and  Mixtures  of  the  Two  at  2$°. 

(Calvert,  1901.) 

c    mixtures  were  agitated  by  means  of  a  stream  of  air.     Equilibrium  was 

cached  both  from  aibove  and  below  25**. 

Mols.  KClOi  Gms.  KClOi 

Compoaition  ol  Solvent.  Dissolved  per        Dissdved  per 

Liter  of  Sat.  Sol.   Liter  of  Sat.  SoL 


^mter  alone 
ic^veous  o.  125  n  KOH 
"       0.25    M     " 

Aq.  HA      containing  i .  26   mols.  HiOi  per  1. 
"  "        1.31 

^.  0.2$  n  KOH         "        0.015 

0.276 

o  954 
1.073 


If 

u 


u 
II 
It 
« 
It 


II 
II 
II 
II 
II 


II 
II 
If 
II 
II 


0.675 

0.625 

O.S73 
0.730 

0.737 
0.578 
0.584 
0.616 
0.673 


82.71 
76.60 
70.23 

89  45 

90.33 
70.82 

71.57 
75.50 
82.47 


SOLUBfLITY  OF  POTASSIUM  CHLORATE  IN  AqUEOUS  SOLUTIONS  OF 

Potassium  Bromide  at  13^.    (Biarez,  191  x.) 


£lu 


too  Gms. 


Gms.  per  too  Gms. 


UtlOQ. 


..  pel 
Sdi 


Gms. 


ution. 


TOO  Gma. 


UtlOD. 


KBr. 
0.20 
0.60 
0.8 


KQO^ 

5.18 
5.20 
506 


KBr. 
I.O 

2.0 

3-0 
4.0 


KQCs. 

S-04 
4.60 

4.2 

4.0 


KBr. 
6.0 
8.0 

10. 0 


Kao». 

3-46 
2.80 
2.40 


■Nubility  of  Potassium  Chlorate  in  Aqueous  Solutions  of  Other 
Potassium  Salts  at  14^-15  .    (Blares,  191X.) 


Salt. 

KOH 
KCl 

KBr 

*t 

KI 


Gms.  pcf  xoo  Gms.  Solntioii. 


KSalt. 

1-43 
1. 91 

3-82 

3-05 
6.10 

425 

8.51 


Kaot. 

4  47 

4-45 

3  58 
4.49 

3  60 

4  59 
3  65 


Stk. 

KNO, 

If 

fl 

K,CO« 


Gms.  per  xoo  Gms.  SolntloB. 


KSalt. 

2 


it 


5 
2 

4 

2 

4 


59 
18 

23 
46 

42 
85 


Kaot. 

4  51 
3.88 

4.71 
3  98 
4.72 

3-93 
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Solubility  op 

Potassium  Chlorate  in  Aqueous 

Solutions 

Potassium  Chloride  at 

20** 

• 

(Wintelcr 

^**  Z«  Eiwtrociiwn»  %  3^0f 

'00^ 

Sp.  Gr.  of 

Grams  pei 

-Liter. 

sp.  Gr.  of 
Solutioos. 

Solntiooft. 

KQ. 

Kao»: 

Ka. 

KQO^ 

1.050 

0 

71. 1 

1. 098 

120 

24  S 

1.050 

10 

58  0 

1. 108 

140 

22.5 

1.050 

20 

49  0 

1. 119 

160 

21.0 

1.054 

40 

39  S 

1. 130 

180 

20.0 

1.064 

60 

34  0 

1. 140 

200 

20.0 

I  075 

80 

30  0 

1. 168 

250 

20.0 

1.086 

100 

27.0 

Solubility  op   Potassium  Chlorate  in  Aqueous  Solutions 

Potassium  Nitrate. 

(Arriienitts  —  Z.  phyak.  Cbem.  ii»  397,  '93.) 


Restdts  at  19.85* 


Mols.  per  Liter. 


KNOt. 

0.0 

0.125 

025 

I.O 

2.0 


KClOg. 
0.570 
0.529 
0.492 

0-374 
0328 


Grmms  per  Liter. 


KNOa. 

0.0 

12.65 

25.29 

IOI.I9 

202.38 


KOOs 
69.88 
64.86 

60.33 

45  85 
40.22 


Results  at  23.87*. 

Mols.  per  Uter.  Grams  per  Liter 

KNOi.  K 

0.0  79. 

50.59        63. 


KNOt.  KClOs 
0.0  0.645 
0.5        0.515 


Solubility  of  Potassium  Chlorate: 

(Taylor,  1897;  see  also  Gerardin,  1865.) 


In  Aqueous 

?*  Gms.  K^Tda  per 

Alcohol. 

In 

Aqueous 

Acetone 

k 

*• 

Wt.pcrcei 
Alconol  01 

At 
Gms.  K( 

Aoiper 

At  JO*. 
Gms.  KClOs  per 

At  40'. 
Gms.  KClOs  per 

of  Acetone 

;                  100 

Gms. 

100  Gms. 

100  G 

ms. 

100  G 

ms. 

insolvent. 

^lution 

.     Walcr. 

Solution. 

Water. 

Solution. 

Wate^. 

Solution. 

>\ata. 

0 

923 

10.17 

12.23 

13 -93 

923 

10.17 

12.23 

13 '93 

5 

7.72 

8.80 

10.48 

12-33 

8.32 

956 

II. 10 

13. II 

10 

6.44 

7  65 

8.84 

10.77 

7.63* 

9.09 

10 .  28* 

12.60 

20 

4-51 

5-90 

6.40 

8.56 

6.09 

8.10 

8.27 

II. 26 

30 

3    21 

4-74 

4.67 

7. 00 

4-93 

7.40 

6.69 

10. 24 

40 

2-35 

4. 00 

3  41 

5.88 

3  90 

6.76 

5  36 

9  45 

SO 

1 .64 

3-33 

2. 41 

4  94 

2.90 

5  98 

4  03 

8.40 

60 

1 .01 

2-53 

1. 41 

3  69 

2.03 

517 

2.86 

7-35 

70 

0.54 

1.82 

0.78 

2.63 

1.24 

4.18 

1.68 

S.68 

80 

024 

1 .22 

034 

1-73 

0-57 

2.88 

0.79 

3  97 

90 

0.06 

0.62 

012 

1. 17 

o.i8 

1.82 

0.24 

2-45 

♦  Solvent,  9.09  \Vt.  per 

cent  Acetone. 

100  gms.  sat. 

solution  of  KClOi 

in  glycol 

contain  0.9  gms.  KClOs. 

(dc  rnninck.  1905.) 
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UBiLiTT  OF  Potassium  Chlorate  in  Aqueous  Solutions  of  Various 

Compounds  at  25®.    (Rothmund.  1910.) 

^ijomu  o>s  Nomu 
Sohitiooof: 

Walter  alone 
M:cthyl  Alcohol 

Btliyl  Alcohol 

Propyl  Alcohol 

Tcrtkry  Amyl  Alcohol    o.  1279 

Acetone 

Ether 

Glycol 

Glycerol 

Urea 

'oogms. glycerol  (rfu=  i .256)  dissolve 3.54 gms.  KClOjat  15-16**.  (OsaendowsU,  1907) 

"OXASSIUM  PerCHLORATE  KC10«. 

Solubility  in  Water. 

_  curve  from  results  of  Noyes  and  Sammet  (1903);  Carlson  (1910);  Rosenbeim  and  Wrinhaber 
's) :  Cabolari  (191a);  Thin  and  Cumming  (x9xs)* 


KClQipe 

r  Liter. 
Gms. 

Aqueous  0.5  Normal 
Solution  of: 

KClOi  TXT  Liter. 

Mols. 

Mols. 

Gms. 

0. 1475 

20.44 

Ammonia 

0. 1474 

20.43 

Q. 1402 

19.43 

Dimethylanune 

0.1342 

18.60 

0. 1356 

18. 75 

Pyridine 

O.1410 

19.54 

0.1343 

18.61 

Urethan 

0. 1400 

19.40 

0.1279 

17.72 

Formamide 

0.1539 

21.32 

O.I451 

20.11 

Acetamide 

0.1447 

20.05 

0.1336 

18.51 

Acetic  Add 

0. 1462 

20.26 

O.I416 

19.62 

Phenol 

0. 1362 

18.87 

0. 1404 

19.45 

Methylal 

0.1400 

19.40 

0.1510 

20.92 

Methyl  Acetate 

0. 1429 

19.80 

(A 


40 


did 

Sat.  Sol. 

1.007 


I. Oil 
1. 012 

.  .  • 
Z.022 


Gms.KC10<per 
xoo  Gms.  IhO. 

0.7s 

I  OS 
1.80 
2.08 
2.6 

4.4 


f. 

dot 

Sat.  Sol. 

50 

•    •    • 

60 

I  OSS 

70 

•     •     • 

80 

I  053 

90 

•      •      • 

100 

1.067 

Gms.  Ka04 

per 

100  Gms.  Sat. 

^. 

6 

S 

9 

II 

.8 

14 

.8 

18 

21, 

.8 

^^*-tjbility  of  Potassium  Pbrchlorate  in  Aqueous  and  in  Alcoholic 

Solutions  of  Perchloric  Acid  at  25.2°. 

(Thin  and  Cumming.  1915.) 

^tt  Aq.  HCIO4  Solutions.  In  Alcoholic  HCIO4  Solutions. 

^aSb?^^-    ,SSn^.^J2.S.  Acueous  solvent.  .STSnS.la^. S. 

^  (*  water)  2 .085  93-5%  Alcohol  o  .051 

o.oi  1.999  "  +o.2%HC104*  0.017s 

o.io  1.48s  98.8%  Alcohol  +  "  o.oio 

I  0.527  "  +2%HC104*  0.028 

*  The  HClOi  was  added  as  aq.  ao%  HCIO4  solution  hence  the  concentration  of  the  alcohol  was  decreased. 
SOLUBfLITY  OF   POTASSIUM   PeRCHLORATE  IN  Aq.   KCl  AND  Aq.   KtSOi 

Solutions  at  25^    (Noyes  and  Hoggs.  1911.) 
In  Aq.  KCl  Solutions. 


GsBs.  per  ioo,>  cc.  Sat.  Sol.         wt.  of  loo.a  cc. 


In  Aq.  KtSOi  Solutions. 

Gm?.  per  loo.a  cc.  Sat.  Sol.         v^'t.  of  100.S  oc. 

ol  Solution. 


KOOh 

KCL 

of  Solution. 

KCIO4. 

KtSOi. 

2.0566 

0 

•    •    • 

2.0566 

0 

1.7800 

O.37IS 

101.42 

1.8262 

0.4339 

1-5597 

0,7421 

101.45 

I . 6396 

0.8665 

KOOgms.  51.2  Vol.  %  Aq.  CjHsOH  (^=0.9319)  dissolve  0.754  j^m.  KC10«  at  25.2*. 


«4 


«• 


<l 


93-5      "  "  W -0.8219) 

98.8      "  "  W= 0.7998) 

90    Wt.  %  Aq.  C,H,OH 

97-a 


«< 


«4 


II 


II 


<< 


41 


101.47 
101.55 

jpn.  KCIC 

(Thin  and  Cumnung,  1915) 

0.051  ^m.  KCIO4  at  25.2®. 


JPP' 
(Thin  and  Gumming,  19 15) 

0.019    grn-  KCIO4  at  25.2*. 

(Tnin  and  Gumming.  191 5) 

0.036   gm.  KCIO4  at  25.2°. 

(Wenie.  1891.) 

0.0156  gm.  KCIO4  at  25.2*. 

(Weoie,  x89x0 
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POTASSIUM    CHLORIDE   KCl. 

Solubility  in  Water. 

(Average  cunre  from  the  results  of  Meusaer  —  Z.  anorg.  Chein.44«  79,  '05;  at  3U^.  KSUcr— Z> 
Ver.  Zuckerind.  47t  44  7t  '97;  Andrac  —  J.  pr.  Chcm.[aT  20,  456,  '8^;  Gerardin  —  Ami.  dum^pbys. 
[4]  S.  137.  '65;  de  Coppet  Ibid  [5]  30»  411.  '83;  Etard  IM.  [7]  a,  526.  V4;  Mulder;  above  lod".  TiUea 
ana  Shenstone  —  Proc.  Roy.  Soc.  (Loud.)  3S  345*  '83.) 


^^   Oms.KCIperiooGms. 
Solution.    Water. 

f.^ 

ms.  KCl  per  100  Gms. 

t». 

Cms.  KCl  per  100  Cms. 

Solutioa. 

Water. 

Soludan.                 Water. 

-9      193 

23  9 

40 

38.6 

40-0 

147 

41.5                   70.8 

-4.5  20. 6 

25  9 

50 

29.9 

42.6 

180 

43-7              77  5 

0      21.6 

27.6 

60 

31  3 

45   5 

Solid  Phase  Ice 

5      22.7 

293 

70 

32-6 

48.3 

-9 

19  -3              23 .9 

10      23.7 

31  0 

80 

338 

511 

-8. 

17.7              21.5 

IS      24  5 

32 -4 

90 

35-1 

54  0 

-8 

16.7              20.0 

20      25.4 

34  0 

ICX> 

36.2 

56 -7 

-7 

14.9              175 

25      26.2 

35  5 

130 

39-8 

66.0 

-6 

13 -6              15.7 

30     27.1   37.0  -5.5  12.5  14.3 

Sp.  Gr.  of  solution  sat.  at  o  —  ^1.150;  at  15*^  ■■  1.172. 

The  following  determinations  of  the  solubility  of  potassium  chloride  in  water, 
made  with  exceptional  care,  are  reported  by  Berkeley  (1904). 

f  ^  of  Cms.  KG  per  zoo  a*  dci  Gms.  KG  per  loo 

*  •  Sat.  Sol.  Gms.  HA  '  *  Sat.  Sol.  Gms.  slS, 

0.70   I. 1540      28.29  7480       1.2032      49.58 

1955   I  1738      34.37  89-45       1.2069      5338 

32.80  1. 1839    38.32       io8(b.  pt.)  1.2118    58.11 

59.85    1. 1980        45.84 

100  gms.  H|0  dissolve  36.12  gms.  KCl  at  25^  (Amadori  axKi  Pampuini.  191X.) 

F.-pt.  data  for  aq.  KCl  solutions  are  given  by  Roloff  (1895). 
Data  for  equilibrium  in  the  system  potassium  chloride,  arsenic  trioxide  and 
water  at  30**  are  given  by  Schreinemakers  and  de  Baat  (191 5). 

Solubility  of  Potassium  Chloride  in  Aqueous  Solutions  of  Hydro- 
chloric Acid  at  o®  and  at  25**. 

(Armstrong,  Eyre,  Hussey  and  Paddlnson,  1907;  Armstrong  and  Eyn,  X9xo-zx0 

Solvent,  Gms.  KG  per  100  Gms.  Sat.  S<d. 

Gms.  HG  per  / *- s 

1000  Gms.  HA  At  o".  At  as'- 

O  22.11  26.45 

9. II  20.93  25.17 

18.22  19.71  24.07 

36.45  17.26  21.74 

109.35  •••  13.47 

182.25  ...  6.93 

Solubility  of  Potassium  Chloride  in  Aqueous  Solutions  of  Hydrc 
BROMic  Acid  and  of  Hydrochloric  Acid  at  25^    (Hers,  xgix-xs.) 

In  Aq.  HBr.  In  Aq.  HCl. 

Millimols  per  10  cc.  Gms.  per  Liter.  Mlllimols  per  10  cc.  Gms.  per  Liter. 

HBr.     "      KCiP        HBr.  KCl.  HG.      *       KG?        ^"ua. 

o  42.72        o         318.5  5.66      37.49      20.64 

6.61       37.80         53.5         281.9  I0-20        33.79        37.19 

34.15        1957      276.4         146  15.91         28.68         57.98 

20.94         24.74         76.35 

32.52       17.39    118. 6 
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Solubility   op   Potassium  Chloride   in  Aqueous   Solutions   oj» 

Hydrochloric  Acid  at  o°. 

(Jeaaael  —  Compt.  rend.  loj*  381,  '86;  Engel  —  Ann.  chim.  i^ys.  [6]  zj*  377,  '880 
liillitnun  Mol».  per  lo  cc.  Grams  per  loo  cc.  Soltttion.     Sp.  Gr.  of 

ra.  HcT.  fa.     '       Hb.        Soiutkis. 

345  00  «5-73  00  1159 

30.41  3.9  22.69  1-43  1152 

27.95  ^'^  20.84  2.41  I. 150 

27.5  7.1  20.51  2.59  I. 147 

23.75  II. I  17.71  4.05  I. 137 

16.0  23.0  "-93  8.39  I. Ill 

10. o  34.0  7.46  12.40  I  105 

7.5  410  5.60  14.95  I  105 

2.0  65.5  1.49  23.88  I. 121 

2.4  148.8  (sat.)       1.52  54  26  1.224 

too  cc.  saturated  HCl  solution  dissolve  1.9  gms.  KCl  at  17^.  (Diue,  z88i.) 

100  gms.  sat.  aq.  HCl  solution  dissolve  1.9  gms.  KCl  at  20°.    (Stoluenbeig,  1913.) 
F.-pt.  data  for  mixtures  of  KCl  and  HCl  are  given  by  Dernby  (191 8). 


Solubility  of  Mixtures  of  Potassium  Chloride  and  of  Sodium  Chloride 
IN  Aqueous  Hydrochloric  Acid  Solutions  at  25^. 


Gms.  per 

100  Gms.  Sat. 

■/ 
Solutions. 

HCL 

NaCL 

KCl. 

0 

19-95 

10.90 

8.61 

10.65 

7.58 

17.16 

356 

3.80 

20.65 

2.03 

2.86 

32.78 

0.18 

1.27 

Solubility  of  Potassium  Chloride  in  Aqueous  Magnesium 

Chloride  Solutions. 

(Precht  and  Wlttgen  —  Ber.  14,  1667,  '8x.) 


lO 

20 
30 
40 
50 
60 

^Qft  recent  data  on  the  solubility  of  potassium  chloride  in  aqueous  solutions 
^     ^  ii^igiienuiii  chloride  are  given  by  Feit  and  Przibylla  (1909). 


Grama  KCl 

per  100  Grams  Sat.  *. 

Solttticm  in: 

^^r^s. 

9  9 

ax. 9% 

5-3 

1.9 

10%  NfifCl*. 

14.3 

4.2  KCl+5.7] 

S2iC 

15 -9 

"•3 

6.5 

2.6 

6.0      "     +5.9 

175 

12.7 

7.6 

3-4 

6.9      "     +6.0 

19.0 

14.2 

8.8 

4.2 

7.9    "   +6.1 

20. 5 

15.6 

10. 0 

50 

8.9    "   +6.3 

21.9 

17.0 

II. 2 

5.8 

9.9    "   +6.4 

245 

19  S 

13.6 

7-3 

10.9    "   +6.6 

25.8 

20. 8 

14.7 

8.1 

II. 9     "   +6.7 

ti 

27.1 

22.1 

15 -9 

8.9 

130    "   +6.9 

a 
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Solubility  of  Mixtures  of  PoTAssnm  Chloridb  and  PotasS^^ 

Broiodb  at  25^. 

(Fock,  1897.) 


Gruns  per  Liter 
Solution. 

i^bT 


53^-5 

503-6 

454-6 
379-6 
324.8 
218.0 
140.7 

47-5 
0.0 


0.00 
23 -44 

46.57 
82.62 

136.6 

166.9 

213-9 
250.9 

291.7 
3"-3 


MQlisnm  Mols. 
per  Liter. 


KBr. 
4686.2 

4462.7 
4228.5 
3817.8 
3188. I 
2727.6 
1830.2 
I181.I 
398.8 
0.0 


0.0 

314-2 

624.3 
II08.O 

1830 . 7 

2237.4 
2868.0 

3363-9 
39II-4 

4173    I 


Mol.  percent 

KClin 

Soitttion. 

00 

6.16 

12.86 

22.49 

36.48 
45.06 
60. 30 
74.01 
85.22 
100.00 


Sp.  Gr.oi        V, 
Soiutioos.        '^^ 

I  3756 
1.3700 

1.3648 

1-3544 
1.3320 
1.3119 
1.2689 

1-2455 
I. 1977 

1.1756 


Solubility  of  Potassium  Chloride  in  Aqueous  Potassi 

Hydroxide  Solutions. 


Results  at  < 

0°. 

"»    y*t 

Results  at 

20*. 

(Kngrl.) 

(Wintrier.) 

Mg.  Mols.  per 
10  cc.  Solution 

Sp.  Gr.  of 
SolutioQ. 

Gnu.  per  100  cc. 
Solution. 

Gms.  per  too  cc 
Scdutioa. 

Sp.  G-  ^ 

Ka. 

KOH. 

KCl. 

KOA. 

Ka. 

KOH. 

Solotiv- 

35-5 

0 

I    159 

26.83 

0.0 

29  3 

I.O 

I.lfc 

31-0 

2-375 

1. 146 

23 

44 

1-33 

21. 1 

10. 0 

12:^ 

28.3 

4.7 

I    153 

21. 

39 

2    64 

14.8 

20. 0 

1.2^- 

23.0 

9  9 

1. 172 

17 

39 

5  56 

10. 4 

30.0 

1.29 

18.38 

15  I 

I -195 

13 

.89 

8.46 

6.8 

40.0 

1-3— 

14 -43 

20. 0 

1. 216 

10 

91 

11.23 

4.0 

50.0 

I-3S 

"•43 

24.63 

1.239 

8 

.64 

13-83 

2.2 

60. 0 

I-4S 

8.98 

29.25 

1. 261 

6 

.78 

16.43 

1.4 

70.0 

i.5c:= 

6.28 

35-^3 

1.294 

4 

•74 

19.72 

1 .1 
09 

80. 0 
85.0 

1.5^ 

Solubility  of  Mixtures  of  Potassium  Chloride  and  Potass 

Iodide  in  Water. 

(Etard  —  Ann.  chim.  phys.  [7]  3»  a7S«  '94) 


*  0 

Grams  per 

KCI. 

100  Gms.  Solution. 
Kl. 

f. 

Grams  per 

100  Gms.  SolutioB. 

*". 

Ka. 

KI. 

0 

3-7 

505 

100 

6.2 

61.0 

20 

4.2 

53 -o 

140 

7  3 

63  7 

40 

4-7 

55-3 

180 

8-3 

65  5 

60 

5-2 

57-5 

220 

9  4 

66.3 

80 

S-7 

59-4 

245 

10 .0 

66.5 
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iiLiTY  OF  Potassium  Chloride  in  Aqueous  Solutions  of  Potassium 

Iodide  at  25^  and  Vice  Versa. 

(Amadori  and  Punpanini.  1911.) 


Gibs,  per  xoo 

Cniis.  n^p. 

Gms.  per 

100  Gms.  ffjO. 

KCl. 

Kl. 

Ka. 

Kl. 

0 

149.26 

19.64 

68.22 

4.06 

144.03 

23 -75 

43.89 

7.63 

137.79 

29.56 

23.83 

11.36 

132.60 

31.38 

14.83 

11.74 

133-90 

33.68 

7 

15.10 

105.91 

36.12 

0 

OP  Potassium  Chloride  in  Aqueous  Solutions  op  Potassium 
Nitrate  at  o"  and  at  25®. 

(Annstffoog  and  Eyre.  1910-11.) 


SolvcBt,  Cms.  KNOk 

Gm».RC 
100  Gms. 

1  Dissolved  per 
Sat.  Solution  at: 

W). 

0-. 

as-.' 

0 

22.10 

26.73 

25.27 

21.71 

26.36 

50.55 

21.25 

25.61 

lOI.II 

20.70 

24  58 

151  66 

•    •    • 

23  57 

■Xmr  Data  for  the  Reciprocal  Salt  Pairs  KCI+NaNOii=KNaCl+KNOi 

AT  5",  25®,  50**  AND  100". 

(Rcinders,  19x4, 19x5;  see  also  Uyeda,  1909-xo.) 


KesuItB  at  25^ 

Results  at  50"* 

» 

Eias.  per  xoo  Gms.  H^. 

A. 

Gms.  per  zoo  Gms.  H^. 

Solid  Phase  in  Each 

Ka 

NaNOb. 

KNOt. 

NaCl. 

Ka 

NaNOi. 

.  KNO^ 

Case. 

•           > 

•  •  • 

•  •   • 

36.72 

•  •  • 

•  •  • 

NaQ 

10 

•  »  • 

•    •   ■ 

•  •  ■ 

•  •  • 

44 

16.45 

•  •  • 

28.35 

23.09 

•  •  • 

NaQ+KQ 

26.78 

•  «  • 

42.80 

•   •   • 

Ka 

35. 54 

10 

41  39 

24.05 

•1 

34.92 

22.79 

38.75 

52.54 

KQ+KNOi 

10 

31  48 

•  •  • 

85.10 

KNQi 

10 

37.49 

•  •   • 

41 

60 

41.87 

•   •   • 

44 

100.9 

46.15 

134.9 

90.2 

KNOi+NaNQi 

96.06 

20 

114. 1 

•   •  » 

NaNQi 

77  46 

»  •   • 

•    •    • 

•   •   » 

«< 

2 

58.01 

•  ■   • 

20.5 

84.8 

•   •   « 

NaNOi+NaO 

0 

10 

•   •   • 

28.4 

43  9 

•    •    ■ 

Naa 

2 

22.2 

15  4 

•   •   • 

34 

13.4 

•   •  • 

24  3 

Naa+KQ 

6 

20 

•   •   • 

32  9 

12.7 

25  4 

•  •   • 

58.6 

Ka+KNO, 

•  •  • 

61.3 

17.2 

•    •   • 

•   •   • 

•   •   ■ 

•   •   • 

KNOi+NaNOi 

•  •  • 

82.1 

43  15 

19.2 

»  •   • 

104. 1 

27.2 

NaNOi+NaO 

•  •  • 

64 

41.2 

12.2 

•  •   » 

1 10. 7 

82.2 

NaO+NaNOi+KNQi 

•  •  • 

•   •  • 

40.3 

59.9 

•   •  • 

6.1 

70.9 

NaQ+Ka+KNQi 

Results  at  5*. 

Results  at  100^. 

• 

» 

10.4 

•  •  • 

•  •  • 

27.3 

36.2 

•  •  • 

•  •  • 

Naa-fKQ 

29. &4 

•  ■   • 

XO.14 

•  •  • 

41.6 

•  •   • 

199 

KO+KNOt 

•  •  • 

82.10 

18. 1 

•  •  • 

•   •   • 

233-6 

218 

KNOi+NaNQi 

•  •  • 

41. 

7 

•  •  • 

19.2 

1  •  • 

158 

•  •  • 

NaNQi+NaQ 
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Solubility  of  Potassium  Chloride  in  Aqueous  Solutions  op  PoTASsmi 
Nitrate,  and  of  Potassium  Nitrate  in  Aqueous  Solutions  op  PoTASsnnc 
Chloride,  at  Several  Temperatures. 

(Touren.  1900;  BodlAoder,  1891;  Niool,  1891;  Socli,  Z898O 


KCl  in  Aq.  KNOi  Solutions  at; 


14.5' 

(T.). 

25.2* 

(T.). 

Cms.  per  Liter  Solution. 

Cms.  per  Liter  Solutioii. 

KNQ,. 

KCl. 

KNQi. 

KCL 

0 

288.3 

0 

3". 8 

20.64 

284.2 

13-76 

306.6 

32.18 

282.1 

32.18 

303-^ 

62.23 

276.8 

91.26 

293.2 

82.77 

273  5 

122.7 

287.2 

"S-9 

270.7 

141. 4 

284.2 

119. 1 

268.3 

182.7 

276 

123.4 

267.2 

20',  etc  (N.). 

Gmt.pericooGBa.HA 
KNOb.  ^ 

O  34S-^ 

56.18        342.IS 

168.54      33439 

at  2$'  (S) 
225.8       3413 

atSoMS) 
117s  4W 


KNOt  in  Aq.  KCl  Solutions  at: 


I4.5' 

» 

25.2* 

1 

• 

20'. 

Cms.  per  Liter 

SoltttioQ. 
KNO^ 

Cms.  per  Liter  Solution. 
KCL                 KNO^ 

Gm.  per  1 

[000  Gob.  HA 

KCl. 

KCL 

—  VfS 

0 

225.4 

0 

325-5 

0 

311. 1 

13.58 

219.8 

19 -39 

312.3 

82.9 

256.8 

31   63 

208.2 

49.22 

288.7 

165.8 

221.7 

65.64 

185.2 

100.7 

254 

248.7 

202 
501.6 

132.6 

159. S 

155.2 

224.4 

310.8 

164.4 

153 -3 

207.3 

203.9 

196.5 

144 

226.8 

196.9 

236.9 

137. 1 

In  the  case  of  the  results  by  Touren,  constant  temperature  and  agitation  fWi 
employed. 


KNO,  in  Aq.  KCl  at  20.5*  (B.). 


jms.  per  100  cc 

Solution. 

Sp.  Gr.  of 

KCl. 

KNO,. 

Solutions. 

0 

27  68 

I. 1625 

4.72 

24.39 

I. 1700 

7.74 

22.44 

I. 1765 

12.23 

20.23 

I . 1895 

15.15 

18.96 

I. 1983 

19.61 

17.67 

I. 2150 

22.17 

17. II 

1.2265 

24.96 

16.79 

1.2400 

KCl  in  Aq.  KNO,  at  17.5"  (^^ 

Gnis.  per  100  cc.  Solution. 


KNQ,. 
O 
6.58 

8.88 
12.48 
14.83 
15.22 

15 -49 
15.33 


KCL 

29.39 
27.50 

27 -34 
26.53 
2598 
25.96 

25.95 
26.24 


SohitioaB. 
I. 1730 

I. 2100 
1.2250 

1.2360 
1.2390 
1.2388 
1. 2410 


In  the  case  of  the  above  results  by  Bodl&nder,  a  saturated  aqueous  solution  ^ 
potassium  chloride  was  prepared  and  weighed  amounts  of  potassium  nitrate  ii^ 
added  to  measured  volumes  of  it.  The  mixtures  were  warmed  and  then  aBoftf 
to  cool  to  the  indicated  temperature  and  frequently  shaken  during  24  hows* 
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OF  PoTAssixm  Chloride  in  Aqueous  Solutions  of  Potassium 
Nitrate  and  Vice  Versa. 

(Leather  and  Mukerji.  19X3O 


ilts  at  30*. 

Results  at  40''. 

Results  at  91  ^ 

per  100  Gms. 
HiO. 

Sp.  Gr. 
Sat.  Sol. 

Cms.  per  100  Cms. 

Sp.  Gr. 
Sat.  Sol. 

Gnw.  per  100  Gms. 
H,p. 

SoUd  Phase 
in 

L       KNOb. 

KG.      KNQi. 

KCl.       KNO,.' 

Each  Case. 

S8     0 

I.194 

40.60      0 

1.222 

53.58         0 

KCl 

72      8.0s 

1.252 

39.11     16.86 

1.344 

47.85       52.75 

«i 

IQ    19-36 

1. 30s 

37.08    35.45 

1.486 

43.30    II4.6 

<4 

$.2     26.83 

I.319 

37.49    39.71 

1.552 

39.90     162.9 

"      +KNO1 

71     29.19 

I.312 

32.22    41.52 

1.544 

33.25     165.6 

KNQi 

55   32.34 

1.297 

22.63    46.31 

1.545 

15.56     181. 1 

<• 

14   38.10 

1.279 

11.58    52.66 

1.552 

0          202.8 

(( 

Results  are  also  given  for  20^. 

iiLrTT  OF  Mixtures  of  Potassium  Chloride  and  Sodium 

Chloride  in  Water. 

Gma.  per  xoo  Gma.  H|0.  Gms.  per  100  Gms.  HgO. 

Ka.  NaQ.  KCL  NaCl. 

r(i)  11.2(2)  30(1)  30(2)  50  22(1)  19(2)  27.7(1)  32.3(2) 

;  12.3  29.7  30.5  60  24.6  20.6  27.2       32.8 

r  13.8  29.2  31  70  27.3  32.5  26.8       34.1 

:(3)  14.5  29(3)  31.3  80  31  (3)  .25.2(3)  26.4(3)  34 

I  15.4  28.7  31.5  90  32.9  28.4  26.1       32.3 

;  17  28.2  31.9  100  34.7  32.3  25.8       30.6 

Preclit  and  Wittgen,  x88i;  (3)  Etard,  1897;  (3)  &t  25*  and  at  80*.  Soch,  1898. 

Page  and  Keightly,  Rudorff  and  also  Nicol  give  single  determinations 
&rer  the  results  of  Precht  and  Wittgen  than  to  those  of  Etard. 

T  OF  Potassium  Chloride  in  Aqueous  Solutions  of  Sodium 
Chloride  and  Vice  Versa. 

(Leather  and  Mukerji,  1913;  see  also  Nkxri,  1891.) 

dts  at  20^  Results  at  40^.  Results  at  91^. 

P^^     Sp.  Gr.     Gms.perKoGms.  ^^  ^^     Gms. ^00 Gms.     SoUd^hase 

1  NaO.  ^^'  ^'       KQ.  NaCl.  ^^-  ^^'      KQ.  NaCI.        Each*Case. 

6x  O  1. 194  40.60      O  1.222  53.58       O             KQ 

60  10.13  1.207  31.42  10.68  1.236  45.01  10.66 

65  20.61  1.235  24.43  20.99  1-262  35.84  22.87 

92  30.36  1.248  18.23  30.60  1.262  33.12  28.12 

36  29.61  1.242  18.74  30.32  1.264  32.45  28.26         "  +Naa 

76  30-38  1.247  19.13  29.92  1.235  27.15  29.18             NaQ 

70  32.40  1.222  10.49  32.59  1.223  13  33.93                " 

35-63      I.I97       o        36.53    1. 189       o        38.72 
Results  are  also  given  for  30*. 

irt.  percent  alcohol  dissolve  5.87  gms.  KCl  +  12.25  gms.  NaCI  at  25*. 
vt.'per  cent  alcohol  dissolve  5.29  gms.  KNOt  +  10.06  gms.  KCl  at  25^. 

(Soch.  1898.) 

L  ethyl  alcohol  dissolve  0.034  S™-  KCl  at  18.5*. 
ft.  methyl  alcohol  dissolve  0.5  gm.  KCl  at  I8.5^ 

(de  Bruyn,  1893;  Rohland,  1898.) 


(I 
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Solubility  Data  for  the  Reciprocal  Salt  Pairs  KCl+NaiSOiriKj 

(Meyerhoffer  and  Saunders,  1899.) 


f .  . 

rf.of 
Sat.  Sol. 

OKOli 

1.  per  ivMU  jnuu.  n 

iu. 

SoUdPhue. 

SO*. 

K,. 

Na,. 

cu. 

4.4* 

•   •   • 

s  42 

14  39 

51-83 

60.8 

K*Na(SO0,+Ka 

0.2 

•  •   • 

3-3S 

12.78 

50 -93 

60.36 

N««S04.ioH<0+KC 

-  0.4 

•   •   • 

3  59 

16.38 

40.7s 

S3. 54 

Na,SO..ioH^+Ka-| 

16 

•   •   • 

4.72 

17.58 

50.56 

63.42 

K,Na(SOJ,+Ka- 

24.8 

1.2484 

4  37 

20.02 

48.36 

64.01 

M 

16. 3* 

•   •   • 

16.29 

9.16 

61.06 

53.93  K^a(S04),+Naa+Na,9a 

24  S 

I . 2625 

14. 45 

9.90 

58.46 

53.91 

IWaCSOJi+Naa 

0.3 

•   •    • 

2.75 

25.77 

17  93 

40.9s 

K.Na(SOj,+Ka 

*5     , 

I . 2034 

2.94 

36.20 

14.80 

48.06 

ti 

17. 9* 

I . 2470 

13  84 

0 

62.54 

48.70 

Na,S04.zoI]/)+Nat' 

30.1 

1.289 

50.41 

10.08 

40.33 

0 

K<Na(SO«),+NatSO«.i< 

•  tr.pt. 

Curves  are  given  in  the  original  paper  and  a  complete  discussion  of  tl 

Solubility  of  Mixtures  of  Potassium  Chloride  and  Po 

Sulfate  in  Water. 

.,         Cms.  per  100  Cms.  H«0.  _, 

t*.  • ^-«  Observer.  t . 

10  30.9  1.32  (Precht  &  Wittgen.)  40 

15.8  28  2.3  (Kopp.)  50 

20  33.4  1.43  (P.andW.)  60 

25  34-7^  2  •  93  (V*^*^  H^  ^  MeyerhofFer.)     80 

30  36.1  1.57  (P.andW.)  100 

100  gms.  aq.  solution,  sat.  with  both  salts,  contain  26.2  gms.  KCI 

KsSOi  at  30®.  (Schreinemakeis  an 

Solubility  of  Potassium  Chloride  in  Aqueous  Solution?  ^c 
Chloride  at  25®  and  Vice  Versa.    (Fujimura,  1914.; 

Gms.  per  100  Gms.  HjO.  Gms.  per  100  Gms.  HjO. 


Gms.  per  100  Gms 

KQ 

+  K.J 

38 

7 

I. 

41 

3 

I. 

43 

.8 

I. 

49 

.2 

2. 

54 

S 

2. 

SnCl,. 

KCI. 

SoUdPha! 

ie. 

SnCl,. 

KCI.' 

0 

34.73 

KQ 

58.48 

17.85 

2.86 

32.17 

«< 

81.78 

19.06 

4-37 

34.08 

<4 

107.65 

17.79 

5-95 

31.76 

SnOs-aKQ. 

2H,0 

170.70 

21.26 

5  83 

30.65 

4t 

247 • 50 

24.38 

10.24 

27.30 

U 

337.26 

25.51 

17.42 

24.68 

U 

290.30 

19.66 

27.88 

24.40 

II 

235    50 

7-49 

34.28 

5.99 

II 

222.5 

2-73 

.■34.19 

19. 45 

Sna,.KCl.H,0 

234.05 

•  •  • 

Solubility  of  Potassium  Chloride  in  Dilute  Solutions  c 

Alcohol  at  o**  and  at  25®. 

(Armstrong,  E3rTe,  Hussey  and  Paddison,  1907;  Armstrong  and  Eyre,  1910- 


Wt.  % 
CHftOH 

• 

\9% 

Gms.  KCI 

Dissolvec 
Sat.  Sol. 

1  per  100  Gms. 
at: 

Son 

in 

t 

■  ■          "> 

Solvent. 

o". 

as". 

0 

22.1 

■ 

26.44 

i.i^ 

1. 14 

21.6 

25.91 

1.1/ 

2.25 

20.9 

25.29 

i.ie 

4.41 

19.7 

24.21 

i.i« 

8.44 

•    •    • 

22.46 

1. 13 

12.13 

15s 

•    •    • 

•  • . 

18.69 

•    •    • 

17.42 

i.oE 
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SoLimiLiTT  OF  Potassium  Chloride  in  Aqueous  Alcohol. 

(GcfBitUa  <— Am.  chim.  phyi.  [4]  %  x4o»  '65^ 

Intapolated  from  the  original  results. 

Gfaibs  KQ  per  100  Gms.  Aq.  Alcohol  of  Sp.  Gr.: 


«49a4 

0.Q848 

0^93 

OJ97a6 

0.9573 

0.939 

e.8967 

o-8a44 

wt'i. 

Wt'C 

- 13.6 

Wt.%. 

~  lO.I 

Wt.%. 

—  30 

Wt.%. 

—  40 

Wt.%. 

-6a 
Wt.%. 

—  90 
Wt.%. 

^3  4 

195 

15 -5 

"•5 

7.0 

4.0 

1-7 

00 

«5o 

21.0 

16.8 

12.8 

8.0 

4.8 

3.3 

0.0 

16.4 

22.5 

18.0 

14  0 

9.0 

5-6 

3.7 

00 

26. s 

24.0 

19.2 

15  2 

10. 0 

6.4 

31 

0.04 

29.x 

25  3 

20. 3 

16. 1 

10.8 

7.2 

35 

006 

30.4 

26.8 

21-5 

17. 1 

II. 6 

7-9 

3  9 

0.08 

31.7 

28  0 

22.6 

18.2 

"5 

8-5 

4.3 

o.io 

34.3 

308 

24.8 

20.0 

14. 0 

9  9 

4.8 

020 

37.0 

33  S 

27.0 

21.8 

155 

10. 8 

5   2 

030 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

16.8 

II. 8 

SS 

0.40 

SoLu^xj^j^PY  OF  Potassium  Chloride  in  Aqueous  Alcohol  at: 


»5°. 

145^ 

<^(%i^^ 

lidiic't  Am.  iz8»  365*  '61.) 

(Bodllnder^Z.  phyak.  Ch.  ?•  316,  '91  •) 

V 

Wt. 

G.  KG  ner 

100  g.  Aq. 

Alcnhnl. 

Sp.  Gr. 

Grams 

per  TOO  cc.  ScJutiaii. 

^^w. 

Alcohol. 

of  Sat. 
Solutions. 

CsHsOH. 

HiO. 

Ku: 

^■S>i8 
*   896 

10 

19.8 

1. 1720 

•    •    • 

88.10 

29.10 

20 

14.7 

1.1542 

2.79 

85.78 

26.85 

30 

10.7 

I    1365 

4.98 

84.00 

24.67 

40 

7-7 

I. 1075 

10.56 

79  63 

20.56 

50 

50 

1.1085 

15-57 

75-24 

17.24 

60 

2.8 

I  0545 

20.66 

70.52 

14.27 

80 

045 

1.0455 

24   25 

67.05 

13-25 

^^•s 

results  at  15°  agree 

0.9695 

40.42 

50. 18 

6.35 

■■-*   -with  the  above  deter- 

09315 

48.73 

40.60 

3  82 

*»«.tions. 

0.8448 

68.63 

15 -55 

0.30 

Wt. 
per  cent 
Akohol. 

O 
5.28 

9  43 
X6.9 

34'S 


30**  and  40®. 

(Baihrick  — J.  Physic.  Chem.  i,  160,  '96.) 


Gms.  KCl  per  xoo  Gms. 
Aq.  AlccAol. 

At  30*.         At  40". 


389 

33  9 
30. 2 

24.9 

19.2 

15.6 


41.8 

35  9 

33-3 
27.6 

21.8 

17.2 


Wt. 
per  cent 
Alcohol. 

43-1 

55-9 

65  9 
78.1 

86.2 


Gms.  KCl  per  100 
Aq.  Alcohol. 


At  30**. 
II. I 

6.8 
36 

1-3 
0.4 


At  40*. 

13 -I 

8.2 
4.1 

1.6 
0.5 
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Solubility  of  Potassium  Chloride  in  Aoubous  Solutions  op  Ena 

Alcohol  at  25* 

(Mcintosh,  1903.) 


ft.% 

Mok.Ka 

Cms.  Ka  per 
zooocSftLSoL 

wt.  % 

CH^H. 

HyOH. 

per  Liter. 

0 

4.18 

31.18 

60 

ID 

3.21 

23-93 

70 

20 

2.40 

17.89 

80 

30 

1.78 

13-27 

90 

40 

1.26 

9.40 

100 

SO 

0.84 

6.26 

Mob-Ka 

iooecSrt.U 

per  liter. 

0.56 

4.18 

0.30s 

2.27 

0.125 

0.93 

0.042 

0.31 

O.OII 

0.08 

Solubility  of  Potassium  Chloride  in  Dilute  Aqueous  Solutions  or 

Methyl  Alcohol  at  o®  and  at  25®. 

(Armstrong  and  Eyre,  1910-11.) 
Wt.  %  Cms.  KO  per  100  Gms.  Sat.  Sol.  at: 


CHdOH 


/ * > 


•*  ^4.1.. .1  <<  *<        ^  ^AA      <*        **         <*  «t 

propyl         "  "       0.004     "       " 


in  S<Nvent.  o*.  25* 

o  22.06  26.69 

0.79  21.74  26.42 

1.57  21.39  26.01 

3.10  20.61  25.25 

8.76  17*84  22.82 

Solubility  of  Potassium  Chloride  in  Aqueous  Methyl  Alcohol  at  a^ 

(Hers  and  Anders,  1907;  Mcintosh,  1903.) 
Solvit.  J     ^j        Gms.  Ka  Solvent.  '        .     ^       Cm.% 

^^'         C^^l  Sa^Sol.      ^:t^         .y.  ^i      S^^SoL      ^'S 

0.9971   o     1. 1782   31.13   0.8820   64     0.9064   3.4 

0.9791    10.6      I.  125     34.53    0.8489    78.1     0.8607    1*2 

0.9481      30.8  I  033        13.65      0.8167      98. 9(?)    0.8242      0.^ 

0.9180      47.1  0.9679        7.61      0.7882      100  0.7937      0.4 

100  gms.  methyl  alcohol  dissolve  0.53     gm.  KCI  at  25^.    (Turner  and  BisBeCt.^ 
ethyl  "  "       0.022 

propyl        "  "       0.004 

amy!  **  **       0.0008 

Potassium  chloride  is  insoluble  in  CHsOH  at  the  crit.  temp.    (Ontnecsiwer,  m 

Solubility  of  Potassium  Chloride  in  Dilute  Aqueous  Solutions  a 

Propyl  Alcohol  at  o"  and  at  25®. 

(Armstrong  and  Eyre,  1910-11.) 

Wt.  %                    Gms.  KG  per  100  Gms.  Sat.  Sol.  at: 
c,h,6h  , * V 

in  Solvent.  o*.  as*. 

I  22.06  26.44 

1.48  21.25  25.94 

2.91  20.49  25.23 

5.66  18.97  23.82 

Solubility  of  Potassium  Chloride  in  Aqueous  Solutions  of  Glucose 

(Armstrong  and  Eyre,  1910-1 1 .) 

Wt.  %  Gms.  KCI 

C^,A+H^  per  100  Gms. 

in  Aq.  Solvent.  Sat.  Solution. 

o  26 . 63 

4.72  25.86 

9  25.18 

16.53  23.89 

37  27        20.15 
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7BILITT  OF  Potassium  Chloride  in  Aqueous  Acetone  Solutions. 

(Sodl.  1898;  at  JO*.  Hen  and  Knoch,  1904) 


hbd           At 

»o*. 

At 

30*. 

At  4o'. 

At  so'. 

J^     KOpei 
k            Soliil 

'  100  cc. 
tion. 

Cms. 

Gms.  per  100  Cms. 
Solution. 

Acetone.        KCl. 

Gms.  per  100  Cms. 
Solution. 

Gms.  per  100  Gms. 
Solution. 

^    limiinols. 

Acetone. 

KCl. 

Acetone.        KU- 

410.5 

30.62 

0 

27.27 

0 

28.69 

0             30 

351-7 

26.23 

6.96 

23.42 

6.79 

25 -33 

•    •    •                       •    •    • 

286.6 

21.38 

16.22 

18.90 

15.75 

21.28 

•    t 

•                                •      •      • 

223.7 

16.69 

25 -45 

1506 

two  layers 

25 

.67         14.42 

166.5 

12.42 

35  52 

II. 31 

ti 

36 

03      9  93 

"5-4 

8.6i 

45  98 

8.04 

u 

46 

.46      7.07 

71.2 

531 

56.91 

512 

11 

57 

37      4.38 

38.5 

2.87 

68.18 

2.60 

a 

68. 

56      2.22 

12.9 

0.96 

79-43 

0.76 

79-34 

0.58 

79 

25      0.94 

2 

0.15 

89.88 

0.13 

89.84 

0.16 

±81°  sat.  sol. 

0 

0 

100 

0 

100 

0 

L  —  For  the  20^  results  the  per  cent  acetone  m  the  solvent  is  in  terms 
me  instead  of  weight  per  cent,  and  the  concentration  of  the  second  solu- 
10  per  cent  instead  of  9.1  which  is  the  weight  per  cent  concentration  of  the 
for  the  corresponding  results  at  the  other  temperatures. 


I  TbMPBRATURB  40^  AND  FOR  CONCENTRATIONS  OF  ACETONE  BETWEEN  20 

80  Per  cent  the  Saturated  Solution  Separates  into  Two  Layers 

KG  the  FOLLOVnSG  COMPOSITIONS: 


Upper  Layer. 

1 

Lower  Layer. 

dm. 

per  too  Gms.  Solution. 

Gms. 

per  100  Gms.  Solution. 

HdO. 

(CHi)sCO. 

KO. 

'h^. 

(CH|)tCO. 

KQ. 

5.2 

31.82 

12.99 

28.14 

69.42 

2.44 

3-27 

35.44 

11.29 

30  96 

65 -97 

3 

.07 

I    23 

48.50 

10.27 

32.64 

63 -79 

3 

56 

0.34 

39-88 

9-77 

34.07 

62.01 

3 

.92 

^.02 

43.18 

8.79 

37.44 

57-67 

4 

89 

.6.49 

45.34 

8.17 

38.68 

5617 

5 

25 

;8.99 

25.24 

15-77 

23.66 

74  91 

I. 

43 

c  sat.  solution  of  potassium  chloride  in  furfurol  (CiHsO.COH)  contain 
n.  KCl  at  25^  (Wakkn.  190&) 
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Solubility  of  Potassium  Chloride  in  Aqueous  Solutions  OFGLTCEiaAissr. 

(Hen  and  Knoch,  1905.) 


Sp.  Gr.  of  Glycerol  at  25"/4®  =  1.2555. 


Wt.  Per  cent 

Glycerol  in 

Solvent. 

O 

13.28 

25.98 

45  36 


KCl  per  100  cc. 
Solution. 


MiUimols. 

424  5 
383 -4 

339.3 
271.4 


Gms. 
31.66 

28.61 

25-31 
20.24 


Sp.  Gr.  of 
Solutions. 

1. 180 
1. 185 
1. 194 
I. 211 


Impurity  about  1.5%. 


Wt.  Per  cent 

GWceroI  in 

Solvent. 

54.23 
83.84 
100 


KCl  per  100  oc 
Solution. 


SaGr-fll 


Miliimob. 

238.  s 

149 

II0.6 


Gms. 
17.79 

II. II 

8.2s 


1. 219 

1.259 
1.286 


100 gms.  H|0  dissolve  246.5  gms.  sugar  +  44.8  gms.  KCl  at  3I.25^ orioogm 
of  the  sat.  solution  contain  62.28  gms.  sugar  +  ii<33  gms.  KCl.        (Kshkr.iSn) 


Solubility  of  Potassium  Chloride  in  Aqueous  Solutions  of  Pyridine  at  10'. 

(Schxoeder,  1908.) 


Aq. 

Mixture. 

Gms.  KCl 

Aq.  Mixture. 

Cm  to 

cc.H^. 

cc.  Pyridine. 

1^1  HMj  yyiiia. 

Sat  Sol. 

cc.H«0. 

oc  Pyridine^ 

^^sisT 

100 

0 

23 -79 

40 

60 

3-33 

90 

10 

19. 

,76 

30 

70 

I.2S 

80 

20 

i6 

•37 

20 

80 

0.24 

70 

30 

13 

.19 

10 

90 

0.04 

60 

40 

10. 

OS 

0 

100 

0 

50 

SO 

6 

•34 

Solubility  of  Potassium  Chloride  in  Dilute  Aqueous  Solutions  ^ 

Several  Compounds  at  25®. 

(Armstroi\g  and  Eyre,  19x3.) 

Gms.  Cmpd.       Gms.  KQ  '   Gms.  Crnod.      Gmi.  ^^ 

Compound.         per  1000  Gms.   per  100  Gms. 

H,0.  


o«^ 


Water  alone 
Acetaldehyde 
Paraldehyde 
Glycerol 


II. 01 
II. 01 
13.01 

100  gms.  95%  formic  acid 

glycerol  (die  =  1.256) 


Sat.  Sol. 
26.89 
27.05 
26.42 


Gms.  Cmpd. 

Compound,     per  1000  Gms.  period. 

H^.  Sal* 

Glycol  15  51  ^^•'^x 

62.05  25.^ 

Manmtol      45 .  53  ^4^^ 

136.59  24  4-^ 


<( 


i< 


100  cc.     anhydrous  hydrazine 
100  gms.  hydroxy lamine 


25  $8 

dissolve  19.4  gms.  KCl  at  19.7^.      (Aschu,  1913) 
3.72     "        "     "  I5-I6^  (Ossendoinki, 
9         **       "     **  room  temp. 

(Welsh  and  Brodenon, 
12.3       "         "      "  I7"I8^   (de  Bruyn,  1891 


i< 


n 


<< 


Fusion-point  Data  (Solubilities,  see  footnote,  p.  i)  Are  Given  for  thb 
Following  Mixtures  of  Potassium  Chloride  and  Other  Salts. 

jrr^\_i_l/"r     {  (WTze9Qeyr^/i7',  AmsLdoniiPtLm-  vt'I-LVOTI    j  (Jaenecke, 'la;  Sackur.'xi-t^ 

KI.1-1-K1.    j      panini. '11;  Ruff  &  Plato. 'oi.)  *^^>-|-*^«^*.  f      Ruff  &  Plato. '03.) 

KCl  +  KF.         (Ruff  and  PUto.  1903.)  KCl+HgCl       (Sackur.  1913.) 

KCI  +  KOH.     (Scarpa,  191S)  KCl-fNaCl.      (Sackur, '13;  Ruff  ftPltto,  03^ 

KCl-fKCrOi.  (Sackur,'ii-i2;Zemcznzny,'o8.)  KCl4-NaiS0|.  (Sackur,  1913.) 

KCI  +  KPO3.     (Amadori,  1912.)  KCl-|-SrCli.       (Vortisch,  '14:  Sackur.  'ii-"^ 

KCl-fK4P207.  "  KCl+TlCl.       (Sandonnini,  1911:  1914) 

KCH-K,P04. 


POTASSIXTM  CHLOROmiDATE  K,IrCl«. 

100  gms.  H2O  dissolve  1.25  gms.  of  the  salt  at  18-20®. 
100  gms.  H2O  dissolve  9.18  gms.  dipotassium  aquopentacbloroiridite,  I 
(HiO)Ksat  I9^  (Dekpioe.1 
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SUM  CHBOMATES  K,CrO«,  K,Cr,07,  KiCr,Oio,  etc. 

ilibrium  in  the  system,  potassium  oxidb,  chromic  aad  and 
Water  at  Several  Temperatures. 

(Koppel  and  Blummfhal,  X907.) 


u  at  o^ 

Results  at  30^ 

Results  at  6o*. 

QoGii».Sat. 

Giitt.  per  IOC 

>  Omsi.  Sat. 

Gms.  per  xoo  Gnu.  Sat. 

Btion. 

Solution. 

Solution. 

Sdid  Phase  at  eadi 
Temp. 

CKV^ 

K«0. 

CiOi.    ' 

K«0. 

CrA.  ' 

•    ■    • 

46.8 

.  •  • 

about  50 

•    •    • 

KOH.aH^ 

0.54 

26.89 

0.94 

32.98 

0.53 

K,CiO« 

4.27 

22.25 

3.06 

21.05 

9-15 

II 

"•77 

18.65 

13-72 

20.25 

14  43 

M 

18.71 

19.12 

20.30 

20.70 

21.97 

II 

19.04 

1935 

21 

20.61 

23.61 

"  +K,CrA 

"•93 

15-04 

16.85 

14-53 

20.82 

KfCrA 

3-13 

11.20 

13. II 

10.01 

21.21 

II 

22.38 

2.42 

28.21 

6.86 

39-64 

II 

42.9s 

2.50 

44-50 

7.06 

49.84 

"  +K,CrAo 

44  52 

•    •    • 

•    •    • 

4.06 

54.73 

KflCrAo 

46.84 

•    ■    • 

•    •    • 

2 

60.69 

•1 

47.40 

2-35 

49-95 

•  •  • 

•  •  • 

"  +K,CrA« 

48.23 

I -35 

53-39 

•  •  • 

•  •  » 

KsCrAi 

56.93 

•      •      • 

•      •      • 

•  •  • 

•  •  • 

II 

61.79 

0.69 

62.81 

1.27 

65 -77 

"  +C1Q, 

61.54 

•      •     • 

62.52 

0 

65.12 

CiQi 

Crtohydrates  (Eutectics)  in  the  System  KjO  —  CrOi  —  H|0. 

lints  were  determined  by  adding  to  a  sat.  solution  of  KtCrsOr  successive 
in.  portions  of  chromic  acid  and  ascertaining  the  freezing-point  and 
ion  of  the  solution.  At  the  point  of  appearance  of  a  new  solid  phase  an 
d  amount  of  chromic  acid  does  not  change  the  f.-pt.  since  the  added  CrOi 
•  the  solid  phase.  This  relation  also  holds  at  the  points  where  the  solu- 
tmultaneously  saturated  with  KsCrtO?  and  KsCrsOio  or  KiCrsOio  and 


Gms.  per  100  Gms. 
Sat.  Solution. 

.  Solid  Phase 
in  Equilibrium 
with  Sat.  Sol. 
and  Ice. 

t*  of  Equi- 
librium of 

Sat.  Sol. 

with  Ice. 

Gms.  per  100  Gms. 
Sat.  Solution. 

Solid  Phase 
in  Equilibrium 

with  <U>    <M)1 

KiO.        CxOi. 

K^. 

CrO,. 

wiiu  osi.  out. 

and  Ice. 

20             5.70 

K,Ci04 

—  13.22 

not  det. 

27.26 

K,CrA 

1752    13  89 

II 

-14-50 

<( 

28.85 

II 

17.12    18.18 

II  • 

—  22.10 

(( 

3592 

II 

17.18    18. II 

"  +K,CrA 

—  22.11 

0.47 

36.14 

II 

8.27      8.01 

K,CrA 

-26.77 

0.88 

39-86 

11 

I    38      2.93 

II      • 

—  30.20 

1. 18 

42.31 

"  +K,CrAi 

Dotdet.   6.81 

-3401 

0.95 

43-45 

KsCrAi 

"       16.05 

-39 

0.79 

45-65 

"  +K,CrAi 

0.48  17.25 

-49 

not  det. 

49.11 

K3Cr40u 

0.45  23.63 

-61.5 

0.61 

53-57 

II 

iscosity  of  the  solutions  at  the  lower  temperatures  increased  so  much  that 
hydrate  points  could  not  be  determined.  By  graphic  extrapolation  the 
rate  temperature  of  chromic  acid  and  of  chromic  acid  -f  potassium  tetra- 
e  is  near  —80'  and  the  CrOi  content  is  59  gms.  per  100  gms.  sat.  solution. 
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By  interpolation  from  the  data  given  in  the  preceding  tables  the  fo«0*^ 
solubilities  in  water  are  obtained: 

The  Ice  Cukvb  and  Solubility  op  Potassium  Cheomatb  in  Wj^'^'^ 

^0  Cms.  KtCrO«  per       Solid  m  Gipk.  K>CiG«  pg  cj^jf  Wit. 

'  •  100  Cms.  Bfi'        PhMe.  * '  100  Gns.  ufi-    ^^ 

-0.99  4.53  ic«  -11.3s  Eutec-     5454      lo-^-WX 

—  1.2  6.12  "  o  57-11        K«W 

-  4.3        26.99         "  30  65.13 

—  7.12         42.04  "  60  74-6o 

—  10.35        52-41  "  105.8b.pt.         88.8 

Potassium  Potassium  Dichromate  Potassium  Didifc^^nate 

Dichromate  +  Potassium  Chromate.      +  Potassium  TridiK"«niatt. 

Gni8.K,CrA              ^           Gim.  per  xoo  Cms.  HA        ..  ^^^'tiSiI 

t .         oer  100  Gma.  **.  * — =2-- — * --%  ^^ 

—  0.63*  4.50  —II. 5*       17.18      18. II 

o  4-65  o  17.73    19-03 

30  18.13  +30  19.35      21 

60      45-44     60    20.61  23.61 
104. 8t   108.2     106. 8t  24.3   30.5 

*  Eutec.  tb.pt. 

Potassium  Trichromate  +  Potassium  Potassium  TetraduroiO^^^ 

Tetrachromate.  Chromic  Acid  (CiO»^  *  ^ 

Gms.  per  100  Gnu.  Sat.  SoL  Gms.periooGnis.'^^'*^ 

••  '"KA CiO*.  *^- 

—39  Eutec.  0.79  45.69  o 

o  1.37  47.40  20 

20  2  48.46  30 

30  2.25  49.95  60 

60  5.01        54.09 

Data  for  boiling  points  in  the  system  KjO  +  CrOi.HiO  determined  t^^ 
of  the  Beckmann  apparatus,  are  also  given. 
The  older  data  for  KsCrOi  and  KsCriOy  are  as  follows: 

Solubility  of  Each  in  Water. 

(Alluard.  1864;  Nordenskjold  and  Lindstrom,  1869;  EUrd,  1894:  Kremen,  1854;  TOden    ^ 
stone.  1884.) 

Potassium  Chromate.  Potassium  Dichr^i^ 

t  *.  Grams  per  xoo  Grams  Water.  Gfmms  per  100  Gram^ 


0 

58.2* 

59 -31 

60. 2^ 

10 

60.0 

61.2 

62.5 

20 

61.7 

63.2 

64  5 

25 

62.5 

64.2 

64  5 

30 

63.4 

65.2 

66.5 

40 

65.2 

67.0 

68.6 

so 

66.8 

69.0 

70.6 

60 

68.6 

71.0 

72.7 

70 

70.4 

73  0 

74.8 

80 

72.1 

75  0 

76.9 

90 

73-9 

77  0 

79  0 

100 

75  6 

79.0 

82.2 

"5 

79  0 

•  •  • 

•  •  • 

150 

83.0 

•  •  • 

•  •  • 

•  Etard 

t 

Alluard. 

1  N.  and  L. 

5* 

S5 

7 

7 

12 

13 

16 

16 

ao 

30 

36 

27 

34 

37 

43 

47 

Sa 

58 

61 

70 

70 

83 

80 

97 

no 

MS 

»43 

305 
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POTASSIUM  CmtOMATBS 


iiLiTT  OP  Potassium  Chromatbs  in  Water  at  30* 


Compontioa  in  Wt.  per  cent  of: 

»•   ^^M*  0i09   ^'^V     ^ 

rheSolutiaa 

The  Residue. 

PhMe. 

>Oa. 

Per  cent  K«0. 

Per  cent  QrOf 

Percent  KgO. 

±47 

•  •  • 

•    •    • 

KOH.aH^ 

47.16 

"59 

47  54 

KiCrQi 

175 

34.602 

10.93 

37-47 

M 

51 

26.602 

16.482 

32  532 

M 

>8 

20.584 

37  131 

39.922 

M 

>7 

19.225 

27.966 

29-377 

M 

1 

19.17 

... 

•  •  • 

K,Cr04+ K,Q*0| 

)6 

17  30 

37  64 

22.61 

KjCnOr 

0 
> 

7.88 

•  •  • 

•  »  • 

«« 

5 

3  412 

25-85 

7.82 

«( 

[ 

3  01 

49-45 

9-91 

«• 

> 

3  245 

53-94 

12.40 

KjCr^  +  KiCi^Oto 

iS 

2.823 

60.314 

"•9S5 

KsCiyOit 

57 

2-353 

63.044 

11.684 

K«Ci«0»+K«D^ 

IS 

1.360 

62.958 

8.002 

KsCr^Ott 

> 

0.796 

67.944 

6-731 

«t 

)7 

0.621 

70.0 

4.0 

KjCr,Qtt  +  CrO| 

i 

0.0 

•  •  • 

•  *  > 

CrOfe 

t.  solution  in  glycol,  C»H4(OH)i.HjO,  contain  1.7  gms.  KsCrOiat  15.4®. 
t.  solution  in  glycol,  CsH4(OH)s.HiO,  contain  6  gms.  KiCriOr  at  14.6^ 

(de  Coninck,  1905.) 
sO  dissolve  10. 1  gms.  KsCriOr  at  15.5^.  (Greenish  and  Smith.  1901.) 

tt.  solution  in  water  contain  5.52  gms.  KtCrsOr  at  4.81®,  I5*i7  gms. 

[7.77  gms.  at  35.33^.  (Le  Bkinc  and  Schmandt,  1911.) 

aqueous  solution  contain  11.43  gms.  KsCriOr  at  20^. 

(Sherrill  and  Eaton,  1907.) 

V  Potassium  Chromate  in  Aqueous  Solutions  of  Potassium 

MoLYBDATE  at  25"  AND  ViCE   VeRSA. 
(Amadori,  191 3a.) 


0  Cms.  H^. 

Gms.  per  100 

Gms.  H^. 

Gms.  per 

100  Gms.  HgO. 

KsMoO«. 

K«Ci04. 

K»MoO«. 

KtCiO«. 

K,Mo04. 

0 

14.13 

98.72 

4.92 

165.4 

15-37 

10.07 

118. 8 

2.14 

180.8 

38.79 

10.24 

119. 9 

1.70 

183 

50.96 

7.12 

6-37 

137-8 
157-2 

0 

184.6 

LiTY  OF  Potassium  Chromate  in  Aqueous  Solutions  of 
Potassium  Sulfate  at  25"  and  Vice  Versa. 

(Amadori.  1913a.) 


dGms.  H,0. 

Gms.  per 

100  Gms.  H,0. 

Gms.  per  100 

Gms.  lUO. 

R.S04- 

K,CiO«. 

K,SO«. 

K,CiO«. 

K,SO«. 

0.76 

40.93 

3   33 

7.81 

8.98 

1. 17 

27.36 

4.82 

4.36 

10.25 

1.84 

20.83 

572 

1.94 

10.86 

2.36 

14.65 

7.12 

0 

12.10 

rdrous  hydrazine  dissolve  i  gm.  KsCrOi  at  room  temp. )  (Welsh and  Brod- 
rdrous  hydrazine  dissolve  i  gm.  KtCriO;  at  room  temp. )     eraon.  1915.) 
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Freezing-point  Data  (Solubilities,  see  footnote,  p.  i)  for 
Potassium  Chromates  and  Other  Compounds. 


Of 


KtCrOi  +K,Cr,OT. 

(GroBchuff,  1908.) 

K,Cr04  +K,Mo04. 

(Amadoci,  x9i3-) 

K,Cr,07  +  KiMojOt. 

«« 

KiCrO*  +K,S04. 

(Amadori,  1913;  Gratdniff,  1908.) 

K,Cr04  +K2WO4. 

(Anuulori,  19x3.) 

K,Cr,07  +  KiWiGt. 

u 

POTASSIUM  CITRATE  (CHt)sC(OH)(COOK)i.HsO. 

Solubility  in  Water. 

(Average  results  of  Seidell,  19x0;  Greenish  and  Smith,  x9ox;  Kdhler,  X897O 


f. 


Gms.  (CHt)tC(0H)(C00K),.Hd0  per  xoo  Gms. 


IS 
20 

30 


Sat.  Solution.  Water. 

61.8  162 

63.2  172 

64.5  182  {dn  =  1.518) 

66  194 

100  gms.  H,0  dissolve  198.3  gms.  (CHi)iCOH(COOK)i  +  303.9  gms-      ^ 
sugar  at  31.25*.  (Kfihler^    ^^f 

Solubility  of  Potassium  Citrate  in  Aqueous  Ethyl  Alcohch.  at  ^-5  • 

(Seidell,  1910.) 

• 

When  potassium  citrate  is  added  to  aqueous  alcohol  of  certain  concentr«^°JJ^ 
the  mixture  separates  into  two  liquid  layers.    A  series  of  determinations  ma'     ^ 
adding  an  excess  of  the  salt  to  10-15  cc.  portions  of  several  aq.  alcohc^     '' 
at  25*^  gave  the  following  results. 


by 

Hits 


Wt.  % 

diLoH 

in  Solvent. 
8.9 

32 

SI 

70.2 

81.4 
91.6 
99.9 


a 
b 
a 
b 
a 
b 
a 
b 


dfiOt 

Sat.  Soiotion. 


1.4920 

•  •    • 

I   4930 

•  •    • 

•  •    - 

O . 8366 

•  •    • 

0.8356 
0.8139 

o . 7896 


Wt.% 

QliOHin 

Sat.  Soluticm. 


O 
65.1 

•    «    • 

81 

.  .  • 
81.4 
91.6 

99-5 


Gnu.  (CHs)tC0H- 
(CXX)K)jJh^ 
;r  xoo  Gms. 
L.  Solution. 


60 
0.2 

61.6 
0.38 

62.5 
O.IO 

62.3 
0.038 
0.016 
0.014 


a  =  upper,  alcohol  rich  layer,     b  —  lower,  water  rich  layer. 

A  series  of  determinations  was  also  made  by  adding  just  enough  pot^ 
citrate  to  the  alcohol  solution  to  cause  distinct  clouding  and  then,  after  br£ 
to  25°,  titrating  with  the  aqueous  alcohol  mixture  to  disappearance  of  the  clo 
The  results  were  plotted  and  the  following  interpolated  values  obtained. 


m 


Wt.% 
HjOH 
ilvent. 

O 

5 
10 

20 
30 


rfnof 
Sat.  Solution. 

I. 518 
I  .400 
I  .310 
I. 177 
1.085 


Gms.  (CHj),C0H- 

(CCX)K)j.H^ 

per  100  Gms. 

Sat.  Sol. 


64 

45 

31 
21 


5 
5 
5 
5 
5 


Wt.  % 

dH,0H 

in  Solvent. 

40 

50 
60 

70 

80 


Gms.(CH,) 
d^ol  (C(X)K) 

Sat.  Solution,     per  100 

Sat. 


1.005 

0-943 
0.900 

0.868 

0.838 


12. 

5- 
I. 

o. 

o. 


In  one  determination  at  15**,  made  with  alcohol  of  59  Vol.  per  cent,  4.5 
(CH2)xCOH(COOK)3.HjO  were  required  to  just  cause  clouding. 


531  POTASSIUM  CYANATI 

K  CYANATI  KCNO. 

Solubility  in  Alcoholic  Mixtures. 

(Erdmann,  1893.) 

Gms.  KCNO 
Solvent.  per  Liter  Sohrent 

atb.-pt. 

nt  Alcohol  +  20  per  cent  Water  62 

nt  Alcohol  +  20  per  cent  Methyl  Alcohol  76 

nt  Alcohol  4*  10  per  cent  Acetone  82 

M  CYANIDE  KCN. 

^sO  dissolve  122.2  gms.  KCN,  or  100  gms.  sat.  solution  contain  55 
t  103.1**.  (Griffiths.) 

lbs.  ethyl  alcohol  dissolve  0.87  gm.  KCN  at  19.5**. 
lbs.  methyl  alcohol  dissolve  4.91  gms.  KCN  at  19.5**.   (de  Bmyn,  1892.) 
.lycerol  dissolve  32  gms.  KCN  at  IS-S®.  (Ossendowiki.  1907.) 

lydroxylamine  dissolve  41  gms.  KCN  at  17.5**.  (de  Bmyn.  1893.) 

&  for  KCN  +  KCI.  KCN  +  NaCN,  KCN  +  AgCN.  KCN  +  Cu, 
tr  KCN  4-  Zn(CN)i  are  given  by  Truthe  (1912). 

li  CHROMOCYANIDE  K,Cr(CN)«. 

iiO  dissolve  32.33  gms.  KjCrCCN)*  at  20". 

(Moiasan,  1885;  Christensen,  1885) 

M  CHBOICTHIOCYANATB  K,Cr(SCN),.4H,0. 

iiO  dissolve  139  gms.  salt.  (Karrten,  1864-5.) 

M  CABBONYL  FERBOCYANIDE  KJ^eC0(CN)».3|H,0. 

i/^  dissolve  148  gms.  salt  at  16''.  (MOUer,  1887.) 

M  FB&RICYANIDE  KJ^e(CN),. 

M  FERBOCYANIDE  K4Fe(CN)o.3HsO. 

Solubility  of  Each  in  Water. 

allace,  1855;  Etazd.  1894:  Schiff,  i860;  Michel  and  Krafft,  1858;  Thomaen.) 

rhe  available  determinations  fall  very  irregularly  when  plotted  on 
paper,  and  the  following  figures,  which  are  averages,  are  therefore 
tWn  rough  approximations  to  the  true  amounts.    The  figures  under 
how  the  limits  between  which  the  correct  values  probably  lie. 


Gms.  per  xoo  Gms.  HfO. 

^A 

Gms.  per  xoo  Gms.  HtO. 

"lUFe(CN)..       K4Fe(CN),. 

t*. 

K,Fe(CN)..        K4Fe(CN).. 

31              13 

•  •   • 

40 

60                38        70 

36              20 

20 

60 

66            52      83 

43           25 

40 

80 

...          66      89 

46          28 

48 

100 

76      91 

SO          32 

57 

104.4 

82 .6       

[fO  dissolve  0.08946  gm.  mols.  =  32.97'gms.  K4Fe(CN)6  at  25",  Jy  of 

0908.  (Harkins  and  Pearce.  19x6.) 

f  sat.  solution  in  water  contains  319.4  gms.  K4Fe(CN)6.3HiO  at  25^ 

(Grube,  X914.) 

irkins  and  Pearce  figure  for  Jy,  this  result  corresponds  to  34.3  gms. 

er  100  gms.  HiO. 

I  sat.  solution  in  water  contains  385.5  gms.  KjFe(CN)6  at  25**. 

(Grube,  1916.) 


POTASSIUM  FB&RICYANIDE       532 

One  liter  sat.  sol.  in  0.4687  n  KOH;contains342.7gni8.  ICsFe(CN)•at25^  (OrA^''^ 

0.^28       "  "       $02.3    " 

i.9i^9         "  "       215.1    "  "  ..  - 

100  cc.  anhy.  hydrazine  dissolve  2  gms.  K«Fe(CN)6  at  room  temo.        _^  ^^ 

(Webb  and  Bw***^^ 

Solubility  of  Potassium  Fbrrocyanidb  in  Aq.  Potassium  Hyvi^o^^ 

Solutions  at  25^    (Grube,  19x4.) 


i-**y^ 


Solveot. 


Gms. 

K4Fe<CN)..3HiO     Solid  CohrenL         K4Fe(CN)..3H/) 

per  xooo  cc.       PoMC  —»«••-               p^^  ^^^^^  ^^ 

Sat.  Sol.  Sat.  SoL                 --rfwiB|> 

0.09984 nKOH  308.5  K4Fe<CN)..3HtO  o.94i5nKOH  184.8   WcC^^-^^T^ 


0.2496 
0.4963 
o . 7036 


II 


It 


u 


283. S 
247.1 

217.4 


li 


II 


1-395 
1.883 


u 


u 


132. 1 

86.12 


Solubility  of  Mixturbs'of  Potassium  Fbrrocyanidb  and 
IN  Watbr  and  in  Aq.  Potassium  Hydroxidb  Scx^utions  at  25*.  c 


Solvent 

Water 
0.4687  nKOH 
0.9628 
1.949 


Gms.  per  xooo  cc.  Sat.  SoliitioB. 


« 


i( 


K«Fe(CN),. 
338.1 
309 

275. 3 

200.8 


Sofid 


K^FeCCN),.  _ 

79 .  02  K.Fc<CN)«+K.Fc<CN>..3^^W'> 

66.64 
SS.I9 

35 -95 


Solubility  of  Potassium  Fbrrocyanidb  in  Aqueous  Solutions 
Sodium  Fbrrocyanidb  at  25**  and  Vice  Versa.  (Hukina  and  Peaice,  s9«^  <^ 


Mob,  per  xocp  Gma.  Kfi.    K4Fe<CN)i 
Na«Fe<CN),.  K«Fe<CN)..PC  ^gj^^""^ 

o  0.89459 

0.05072  0.88272 
0.06633  0.88544 
0.12306  0.88088 


0.25972  O.89116 

0.4900  0.91600 

0.87034  0.99000 

0.91060  I. 01200 

0.95879  I. 05177 

1.0438  I.II59 


329- s 
325- 1 

326 

324.4 
328.3 

337-4 
364.6 

372.3 

387. 5 
411 


^•4  of       Mob,  per  xooo  Gma.  lUp.  NaJPe(CN)i 
Sat.  SoL     K«Fe(CN),.  Na«Fe(CN)«.Iw »jgg^^™- 

1. 09081    o  0.6818 

1.0990  0.1327  0.7056 
1. 10039  0.1789  0.7213 
1.09350  O.2115  0.7253 


I. 12796  0.2722  0.76x0 

I.17241  0.3532  0.7814 

I. 19700  0.5850  0.8652 

I.21190  O.6111  0.8712 

1.22673  0.6994  0.8984 

1.25789  1.0578  0.9588 


205.25 
214.47 
219.23 
220.44 
231.29 

237.49 
262 . 97 

264.79 

273.05 
291.40 


SoL 


.059S 

.0199 

.1006 

.1113 
.1243 
.1567 

.i5«» 
.1830 

.22^7 


POTASSIUM  ZINC  CYANIDE  K,Zn(CN)4. 
100  cc.  HsO  dissolve  11  gms.  KiZn(CN)4  at  20**. 


(Sharwood« 


POTASSIUM  FLUORIDE  KF.2H,0. 

100  gms.  HsO  dissolve  92.^  gms.  KF,  or  100  gms.  sat.  solution  contain  4^  T 
KF  at  I8^     Sp.  Gr.  of  solution  =  1.502.  (Myltus  and  FonK-' 

Solubility  of  Potassium  Fluoride  in  Hydrofluoric  Acid  at  21  ^-^ 


Cms.  per  loo  Gms.  HsO. 


(Ditte,  1896.) 
Gms.  per  loo  Gms.  H/). 


Gms.  per  too  Gma.  tSfjn 


HF. 
0.0 
1. 21 
1. 61 

3-73 
4  03 

6.05 


KFT 

96.3 

72. o 
61.0 

40.4 
32  S 

30 -4 


HF. 

925 
11.36 

12.50 

13 -95 
15.98 

17.69 


KF. 
29.9 
29.6 

30.5 

31 -4 

33-4 
35-62 


llFT^ 

20.68 
28.60 
41.98 

53-71 
74.20 

119.20 


^tFT 

38.4 
46.9 

61.8 

74.8 

105.0 

169.5 


533 


POTASSIUM  FLUOBIDI 


to  de  Forcrand  (loii),  a  saturated  solution  of  KF.aHsO  in  water  at 
(imposition  i  mol.  KF  +  3*90  mols.  HsO  ->  4^.3  gms.  per  100  gms.  sat. 
lie  solution  in  contact  with  KF4HSO  as  solid  phase,  has  the  compo- 
KF  +  5.76  mols.  HiO  ■»  35.96  gms.  KF  per  100  gms.  sat.  solution. 

uu  IN  THE  System  Potassium  Fluoride,  Ethyl  Alcohol  and 

Water  at  23"-26". 

(Frankforter  and  Frary,  19x3.) 

rs  determined  the  binodal  curve,  the  quadruple  points  and  two  tie  lines. 


er  too  Gms.  Upper  Layer. 


Gms.  per  100  Gms.  Lower  Layer. 


CsH^H. 

H,0. 

KF. 

QHiOH. 

H/). 

92.67 

6.07* 

45.33 

0.67 

54* 

•   •  • 

• 

1  • 

37 

82 

1.70 

60.49 

83  30 

15 

54 

« 

1  • 

•   •   • 

•   •   • 

•    •   • 

■ 

>  • 

28 

.68 

4  47 

66.85 

65.81 

31 

33 

•  i 

1  • 

•   •   • 

•  •  • 

57.4 

38 

13 

20 

90 

II. 9 

67.it 

S3<H 

41 

49 

•   • 

•  •   ■ 

•  •   • 

•  •  • 

■  * 

• 

18 

55 

156 

6585 

47  52 

45 

55 

• 

»  • 

•   •   • 

•   •   • 

41-28 

49 

88 

15 

7 

21.8 

62.  st 

38.66 

51 

79 

• 

>   • 

•   •   • 

•    •    • 

•  •  • 

• 

1  • 

13 

57 

27.27 

59.15 

35  91 

S$ 

57 

• 

*  • 

•   •  • 

•    •    • 

•  • « 

m    t 

• 

II 

43 

33  23 

54-34 

30 

59 

II 

30 

S9t 

Qoad.  points. 

t  Tk  line. 

■ 

\  Plait  point  approz. 

for  the  determination  of  alcohol  in  unknown  mixtures,  based  upon  the 
is  described  by  the  authors. 

L  Curve  for  the  System  Potassium  Fluoride,  Propyl  Alcohol 

AND  Water  at  23^-26". 

(Fiankforter  and  Frary,  1913.) 


00  Gms.  Homogeneous  liquid. 


Gms.  per  zoo  Gms.  Homogeneous  Liquid. 


KF. 

CHtOH. 

h«o. 

8.15 

7  49 

84.36 

10 

5 

97 

84.03 

12.21 

4 

39 

83.41 

14.18 

3 

45 

82.37 

18.75 

I 

89 

79  35 

25.83 

0 

74 

73.43 

35  38 

0 

23 

64.38 

47.62 

0 

039 

52.34* 

C«HiOH.  VLfi. 

96.78  3  05* 

78.91  21.19 

66.29  33.09 

59  97  39  22 

47.46  SI. 21 

35.40  62.83 

19.05  78.45 

10.64  84.04 

*  Quad,  point. 

le  was  determined.  In  this  case  the  upper  layer  contained  78.91% 
0.31%  KF,  and  the  lower  layer  contamed  9.67%  KF. 

item,  the  effect  of  change  in  temperature  is  more  marked  than  in 

I  one  in  which  ethyl  alcohol  is  present. 

at.  solution  of  potassium  fluoride  in  99.6%  propyl  alcohol  contain 
at  room  temp.  (Frankforter  and  Frary.  1913.) 

mVB  FOR  THE   SYSTEM   POTASSIUM   FLUORIDE,    ISOPROPYL  AlCOHOL 

AND  Water  at  20". 

(Frankforter  and  Tem^,  19x5.) 

terms  of  gms.  per  100  gms.  of  solvent,  alcohol  +  water. 


per  100  Gms.  Solvent. 


Gms.  per  zoo  Gms.  Solvent. 


CEbCH0HCH«. 

1.555 

2  965 

6.525 
13.215 


H«0. 

98.445 
97  03s 

93.475 
87.785 


KF. 

CHiCHOHCH,. 

H^. 

12.385 

21.438 

78.562 

5.071 

59  339 

40.661 

3.973 

65.455 

34.545 

1.705 

82.750 

17.250 

POTASSIUM  FLUORIDE 
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BiNODAL  Curve  for  the  System  Potassium  Fluoride,  Allyl  .^w»»wl 

AND  Water  at  20". 

(Fnnkf(Mrter  and  Tein{>le,  1915.) 

The  results  are  given  in  terms  of  grams  per  100  gms.  Alcohol  +W».'^*^"^*^'^ 
of  gms.  per  100  gms.  of  the  homogeneous  mixture. 


Gms.  per  loo  Gms.  Solvent. 


KF. 

CH,:CH.CH,OH. 

H,0. 

45.707 

2.270 

97 . 730 

38.076 

3.983 

96.017 

30.675 

5.879 

94.121 

24.341 

7.129 

92.871 

20.580 

9.691 

90.309 

17-371 

II. 491 

88.509 

13.184 

17.764 

82.236 

10.880 

22.537 

77.463 

8.873 

29.529 

70.471 

Gms.  per  xoo  Gms.  Solv'^eot 

*  

64.610 
57-989 


KF.  CH|:CHCHdOH. 

7- 508  35390 

6.024  42.011 

4.813  47.550 

3.631  54.211 

2.236  59.948 

I. 931  65.630 

1.635  68.845 

1.368  71-395 

1.066  75-377 


BiNODAL  Curve  for  the  System  Potassium  Fluoride,  Acetone 

at  20". 

(Frankforter  and  Cohen,  19x4.) 


Gms.  per  loo  Gms.  Homogeneous  Mixture. 


Gms.  per  xoo  Gms.  Homogenc 


'   KF. 

(CHa),CO. 

H«0. 

r~ 
KF. 

(CH.),CO. 

46.3 

trace 

53.7* 

9.17 

23.53 

44.24 

0.24 

55.52 

5 

38.72 

33.34 

I 

65.66 

306 

47-89 

29.86 

1.60 

68.54 

1.38 

58.06 

25.74 

302 

71.24 

0.979 

62.60 

20.28 

5-90 

73.80 

0.75 

65-41 

16.31 

9.72 

73.97 

0.50 

69.58 

12.40 

15.59 

72.01 

• 

0 
Quad,  point. 

98 

52.450 

45.789 

36-443 
34.370 
3I.ISS 
28.605 

24.223 

-,  Watei 


iMiztist. 

HA 

67.30 
56.28 
46.84 

40.5s 
36.42 

IZM 


Data  for  4  tie  lines  are  also  given  and  the  approximate  position  of 
point  is  shown  on  the  diagram. 

Several  points  on  the  binodal  curves  at  temperatures  between  o"  anc^ 
also  given. 

A  discussion,  with  examples,  is  given  of  the  applicability  of  the  abov^ 
the  determination  of  acetone  in  unknown  mixtures. 


the  pla/c 
35*  are 
data  to 


BiNODAL  Curve  for  the  System  Potassium  Fluoride,  Methyl  "^"^^ 

Ketone  and  Water  at  20®. 

(Frankforter  and  Cohen,  1916.) 


Gms.  per  xoo  Gms.  Homogeneous  Mixture. 
* s 


Gms.  per  100  Gms.  Homogeneous  M^^^X 


KF. 

34.38 
23.63 
18.62 

15-91 
13   80 


CH,.CO.C,H,. 

0.17 

0.50 

1.49 
2.IQ 
2.98 


H,0. 

65.45 
75.87 
79.89 
81.90 
83.22 


KF. 
10.50 

5- 70 

396 
0.84 

0.34 


CH».CO.CH,. 
4.87 

9.93 
12.42 

21.23 

23-55 


Freezing-point  data  (solubilities,  see  footnote,  p.  i)  for  mixtures  of 
are  given  by  RuflF  and  Plato  (1903).     Results  for  KF  +  KOH  by  Scarpa 
Results  for  KF  +  KPOa,  KF  -f-  K4PJO7  and  KF  -f-  KjPO*  are  given  by  ^^  Jts 
(191 2).     Results  for  KF  +  KiSOi  are  given  by  Karandeef  (1909).     Res" 
KF  -h  NaF  are  given  by  Kurnakow  and  Zemcznzny  (1907). 
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8IUM  FORMATE  HCOOH. 


BiLiTY  OF  Potassium  Formate  and  of  the  Acid  Salt  in  Water. 

(Groschuff,  1903.) 


Phase  :  HCOOK. 

A 

Solid  Phase  : 

HCOOK.HCOOH. 

Cms. 

Mob. 

Gms.  HCOOK 

Gms. 

Gms. 

Mols.      ' 

HCOOK 

HCOOK 

HCOOH 

HCOOK 

HCOOK 

HCOOH 

per  100 

per  100 

*•.     per  100 

per  xoo 

r. 

per  100 

C^l! 

^am. 

Molii. 

Gms. 

Gms. 

Gms. 

!HBt^ 

HA 

Solution. 

Sohitioa. 

Solution.  HCOOK. 

72.8 

57-4 

0        60.4 

39  0 

0 

36.3 

3.21 

76.8 

71.0 

25      69.8 

45-1 

19s 

38.2 

2.96 

80.7 

89.8 

50      79.2 

51.2 

39-3 

40.8 

2.65 

86.8 

X41.0 

80     90.7 

58.6 

60 

440 

2-33 

92.0 

247.0 

70 

45-9 

2.16 

96.0 

5" 

90 

52.1 

1.68 

100. 0 

00 

r.  of  sat.  solution  at  18^  ■>  I-573* 

—  Since  the  add  salt  is  less  soluble  at  ordinary  temperatures  than  the 
alt,  it  can  be  precipitated  from  the  solution  of  the  neutral  salt  by  addi- 
uqueous  formic  acid.  Proceeding  in  this  way  an  impure  product  is  ob- 
iving  solubility  values  (expressecf  in  HCOOK)  as  shown  in  the  last  three 
above. 


BIUM  QIBMANIUM  FLUOBIDE  K,GeF«. 

Solubility  in  Water. 

(Winkler,  1887;  Kniss  and  Nilson,  1887.) 

ns.  HsO  dissolve  173.98  gms.  KiGeFe  at  18®,  and  34.07  gms.  at  lOO*  (W.). 
ms.  H^  dissolve  184.61  gms.  KsGeFs  at  18^,  and  38.76  gms.  at  100^ 
N.). 


HUM  HTDBOXIDE  KOH. 


Solubility  in  Water. 

(Pickering,  1893;  at  15*,  Ferchland,  1902.) 


(Ima.  KOH  per 

Gms.  KOH  per 

100  Gms. 

Solid  Phase. 

r. 

100  Gms. 

SoUd  Phase. 

^ater.     Solution. 

Water.     Solution. 

3.7      3-6 

Ice 

IS 

107      SI. 7 

KOH.2HiO 

22.5      18.4 

II 

20 

112         52.8 

u 

445     308 

M 

30 

126         55.76 

«l 

36.2      26.6 

KOH.4HiO 

32.5 

135      57-44 

K0H.2H«0+ 

77.94  43-8 

M 

50 

140      58.33 

KOH.HsO 

80        44.4 

KOH.4H,0+KOH.3H,0 

100 

178      64.03 

KOH.H^ 

85        45-9 

KOH.aHsO 

125 

213       68.06 

M 

97        49-2 

M 

143 

3"-7  75-73 

M 

103        50 -7 

M 

r.  of  sat.  solution  at  15"  -  1.5355- 

us.  sat.  solution  in  HiO  contain  50.48  gms.  KOH  at  15®. 

(de  FoRrand,  1909.) 
US.  sat.  solution  in  HsO  contain  53.1    gms.  KOH  at  15®. 

((xreenisb  and  Smith,  1901.) 


POTASSIUM  HTDBOXIDE  536  ^^ 

Solubility  of  Potassium  Hydroxide  in  Aqueous  Solutions  or  ^^  ^ 

Alcohol  at  30*.    (4cWm1.  1910.)  ^j^^ 

Gms.  per  100  Gnu.  Sat.  Sol.  Gms.  per  100  Cms.  Sat.  Sol.  Jr       ^C$ 

4 • * .       Solid  Phase,      t • s  SbM^  ^^^ 

KOH.  CHftOH.       HjO.  KOH.        COI^H.  HdO.  ^kf^ 

55-75  O  44.25     KOH.aHiO       27.67       69.92  2.41       %SS^ 

54.81        0.43      44- 76         "  27.20      73.01      negative*      "* 

Two  liquid  layers  are  formed  here.  26. 25        81 .  95  *'  ** 

31  57  SO       II  50    KOH.2IW) 

28.99         65.07  5.94 

*  Negative  od  account  of  reaction  KOH  +CtH^H-^CAOK  -f  H|0. 

Data  for  equilibrium  in  the  system  potassium  hydroxide,  phenol,  water  at  2^ 
are  given  by  van  Meurs  (1916). 

Freezing-point  data  for  KOH  +  RbOH  and  KOH  +  NaOH  are  given  b^^ 
von  Hevesy  (1900).     Results  for  KOH  +  KI  are  given  by  Scarpa  (191 5). 

POTASSIUM  lODATE  KIO,. 

Solubility  in  Water. 

(Kxemers,  xSsGa;  at  50*,  Meerboxg,  1904.) 

t^.  o^        20**        30^        40**       6o*       80**     lOO* 

Gms.  KIOs  perioo  gms.  H2O   4.73    8.13    11.73    12.8    18.5    24.8    32.2 

100  gms.  HtO  dissolve  1.3  gms.  potassium  hydrogen  iodate,  KH(IOi)s,  at  15**     ^ 
and  5.4  gms.  at  17^.  (SeraBH)      ' 

100  gms.  HiO  dissolve  4  gms.  potassium  dihydrogen  iodate,  KHt(IOi)i.at  15*. 

(Mdaae.  1891O 

Equilibrium  in  the  System  Potassium  Iodatb,  Iodic  Acid,  Water  at  30^ 

(MeerbuTK*  1905.) 


Gms.  per  xoo  Gms. 

Gms.  per 

100 

Gms. 

Sat. 

Sol. 

Solid  Phase. 

Sat. 

SoL 

Solid  Phase. 

HIO,. 

KIO,. 

'  HIO,. 

KIO,. 

0 

9  51 

KIOi 

3-47 

3.59 

KIO^aHIOb  (oaa 

0.65 

9.49 

"  +KI0i.HI0b 

4.80 

2.90 

M                                    ( 

0.65 

8.90 

KIO|.HI0b 

6.45 

1.35 

M                               1 

0.67 

6.6 

« 

9. 35 

0.64 

KI0b.aHI0b 

1. 14 

4.57 

It 

12.04 

0.44 

M 

1.69 

363 

<( 

17.50 

0.30 

M 

2.02 

3- 10 

i< 

31.20 

0.52 

M 

3-34 

2. 10 

<i 

53-64 

0.68 

M 

5 

1.32 

«< 

62.52 

0.72 

« 

7.09 

I 

II 

76.40 

0.80 

+HIC: 

8.04 

0.85 

"  +O0|.aHI0i 

76.7 

0 

mok 

100  cc.  anhydrous  Hydrazine  dissolve  I  gm.  KIOs  at  room  temp. 

(Welsh  and  Brodenaa. 


^(^ 


'9fsj 


POTASSIUM  PerlODATE  KIO4. 

100  gms.  HsO  dissolve  0.66  gm.  KIO4  at  13^  di^  of  sat.  solution  »  i.oo^  ^ 

POTASSIUM  IODIDE 

Solubility  in  Water,  Determined  by  the  Freezing-point  Met^-*^'*. 

(Kremann  and  Kershbaum,  1907.) 

Gms.  Kl  per           g^i^j  Gms.  Kl  per 

f.                        xoo  Gms.             ^i~  r.  xoo  Gms. 

Sat.  SoL             *^**^-  Sat.  SoL 

-12.5                           38                  Ice  -22.5  52.1                         ^ 

—  15                               41.2               "  —20  52.6                          ^ 

-17.5                          44.6              "  -15  53.5 

—  20                              48                   -  —10  54.5 

-22.5                      51.2            "  -  5  55.4 

—  23.2Eutec.          51.9           •* +KI  o  56.4 
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S82UM  lODIDI  KI. 


Solubility  in  Water. 

;  de  Coppet,  1883;  EUrd.  1894;  Meusaer,  1905;  see  also  Tiklen  and  Sbenstooe,  1884; 

Schrdnemaken,  1893.) 


Gms.  KJ  per  100  Oms. 


-10 

"   5 
-    I 

O 

10 

20 

25 

30 
40 

SO 
60 

70 


Water. 
115.1 

119. 8 

122.2 

"7  5 

136 
144 

148 

160 
168 
176 
184 


Soludoo. 

53  5 

54. 5 

55  o 
56.0 

57-6 

59  o 

59-7 
60. 3 
61.5 
62.7 

63 -7 
64.8 


Gms.  KI  per  100  Gms. 
Water 


80 
90 

xoo 

no 
120 


-  5 

-  7 

-  9 

-  II 

-14 


5 
5 


192 
200 
208 

215 
223 

Ice  Ciirve 

257 
42.6 

515 
64.7 
75 -8 


Solutioo. 

65.8 

66.7 


67 

68 
69 


5 

3 
o 


22  5 
29.9 
34  o 

39-3 
42.7 


^JCbt.  of  sat.  solution  at  1^.2**  »  1.704. 
**Vidi]al  determinations,  m  good  agreei 


(Greenish  and  Smitli,  Z9oz0 

agreement  with  the  above  results,  are  given 
^  Dam  and  Donk  (191 1),  and  by  Greenish  and  Smith  (1901). 


SOLUBILITT  OF   POTASSIUM   lODIDB  +  lODINB  IN  WaTER  AT  25^. 

(Foote  and  Chalker.  1908.) 


per  100  Gms.  Sat.  Sol. 


45 
91 

18 
«4 


L 

64.34 
63.88 

66.54 

67.14 
66.60 


Present  in 
SoUd  Phase. 


Gms.  per  100  Gms.  Sat.  Sol. 


KI. 

25.88 

25.57 
27.86 

27.27 

26.95 

25.71 


1. 
68.79 
69.01 
66.56 
66.91 
67.17 
67.91 


I-Kl. 
42.91 
43.44 


Present  in 
SoUd  Phase. 

KiTand 
Iodine 

KI, 


326.) 


25.71        67.91 
^  experiments  of  Hamberger  (1906)  are  discussed.     (See  also  p. 

^^JBILITY  OF  Mixtures  of  Potassium  Iodide  and  Silver  Iodide  in 

Water  at  o®,  30®  and  50®. 

(Van  Dam  and  Donk,  191 1.) 


«3ults  at  o*. 

Results 

at  30'. 

Results 

at  50*. 

'««>fooGms.Sat.SoL 

Gms.  per  zoo  Gms.  Sat.  Sol. 
'    Agl.                 KL 

Gms.  per  zoo  Gms.  Sat.  Sol. 

Solid  PlMMiO 

L     " 

kl 

Agl. 

KI. 

EicfaGue. 

S6.i 

0 

60.35 

0 

62.6 

KI 

53 

16 

55-5 

10.7 

59.1 

M 

51.2 

35.8 

46.9 

22.8 

55. 5 

M 

3 

46.6 

42.8 

43-9 

45 

43.2 

M 

9 

44 

44.1 

43-2 

53.4 

37.6 

"  +AfI.KI 

<S 

42.7 

47.7 

40.9 

53.5 

37.1 

AgLKI 

41  3 

49.7 

38.6 

53.5 

36.6 

"  +AgI 

^ 

36.4 

42.8 

38.8 

53.5 

36.5 

Agl 

C^ 

34  6 

29.4 

37.6 

39 

38.1 

t« 

3 

26.1 

10 

31  4 

28 

36.7 

M 

3 

20.5 

•    •    • 

•   •   • 

16 

33-8 

M 

=^ 

9.8 

O.I 

10.2 

2.5 

24.8 

«« 

3 

48.7 

•    •    • 

«  •  • 

•    «    • 

•  •  • 

AffI.aKI+KI 

50.3 

•    •    • 

• 

•  •  • 

•  •  • 

•  •  • 

AcI.aKI 
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y" 


^ 


y 


Wt.  Per  cent 
CtHfOHin 

Solvent. 

O 

1. 14 
2.25 


rf||Ol 

Sot.  Sol. 
1.7268 

I. 7154 
1.7042 


Wt.  Per  cent 

OILOHin 

Solvent. 

12.14 
18.73 


tf||Of 

Sftt.  SoL 

1.6833 
1.6063 

1.5420 


p^jco 


Solubility  of  Potassium  Iodide  in  Dilute  Aqueous  Solutions  or 

Alcohol  at  25*. 

(Armstrong.  Eyre,  Huaaor.  and  Paddiaon,  1907.) 

Cms.  Kl 

per  xooGms. 

Sat.  Sol. 

59.80 

59. 41 

58.9s 
100  gms.  aqueous  94%  ethyl  alcohol  dissolve  3.99  gms.  KI  at  17^ 
1 00  gms.  aqueous  q8 %  methvl  alcohol  dissolve  1 7.  i  gms.  KI  at  17^ 
100  cc.  of  ethyl  alcohol  of  Ou  »  0.8292  dissolve  8.83  gms.  KI  at  15°,  dudts^ 
solution  »  0.8989.  (Gteauah  and  Smkh.  t^ua^. 


58 

54.93 
52.08 

(deBniyn,i88^' 


Solubility  op  Potassium  Iodide  in  Absolute  Alcohols. 

(de  Bruyn  —  Z.  physik.  Ch.  xo^  783.  'pa;  Rohland  —  Z.  anofg.  Ch.  x8^  397,  'q8^ 

100  gms.  methyl  alcohol  dissolve  16.5  gms.  KI  at  20.5®. 

100  gms.  ethyl  alcohol  dissolve  1.75  gms.  KI  at  20.5^. 

100  gms.  propyl  alcohol  dissolve  0.46  gm.  KI  at  15^-20*  (R.). 


Ethyl  Alcohol 

of  0.9496  Sp.  Gr. 

Oms.  KI  per 

zoo 
Gms.  Alcohol 


Solubility  op  Potassium  Iodide  in: 

Aqueous  Ethyl  Alcohol  at  18*. 


8 

13 

25 
46 

SS 
6a 


67.4 
69.2 

75-1 
84.7 

87  S 
90.3 


Sp.  Gr. 

of 
Alcohol. 

0.9904 

0.9851 

0.9726 

0.9665 

0*9528 


Weight 

Sr  cent 
cohol. 

S-2 

9.8 
23.0 

29.0 

38.0 


Gms.  KI 
per  zoo  Gms. 
Alcohol. 

130  S 

119. 4 

100. 1 

89.9 

76.9 


Sp.  Gr. 

of 
Alcohol. 

0.9390 

09088 

0.8464 

0.8333 


Wci^ 

45 

59 
86 

91 


per  cent  per  zoo 
AkchoL  ^Uooh 

66. 

48. 

II. 

6. 


(Gerardin— •  Aim.  cUm.  phya.  (4]  &  itt 


Solubility  of  Potassium  Iodide  in  Aqueous  Solutions  of  Methyl 

AT  25^ 

(Hers  and  Anders,  Z907.) 

Sat.  Solution.  Solvent. 


Solvent. 

J  Wt.  Per  cent 

'V'  CHaOH. 

0.9971        O 

0.9791  10.6 
0.9481  30.8 
0.9180   47.1 


Sat.  Sohitioii^ 


^  Gms.  KI 

y         per  100  cc. 

I. 7213  102.9 

1.634  92.12 

1.460  71.55 

1.325  55.6 


0.8820 
0.8489 
0.8167 
0.7881 


Wt.  Per  cent 
CHiOH. 

64 

78.1 

93.9 
100 


1. 185 
1.066 
0.9700 
0.9018 


28  _os 
i^  ,76 
i^.    .28 


Solubility  of  Potassium  Iodide  in  Several  Alcohols. 


Alcohol. 

Methyl  Alcohol 


Ethyl 
Propyl 


n 
n 
ti 
tt 
tt 
(( 
(( 
(( 


4 
2 

5 


II 
12 

13 

25 
13-6 

25 
12.2 

25 
25 


Gms.  KI  per  zoo 
Gms.  Alcohol. 

13.5 
14.6 

16 

18.04 

1.63 

2.  16 

0-73I 

0.43 
0.098 


Authority. 
(Timokkiw,  Z894.) 


« 


(Turner  and  Bissett,  x! 
(Timofeiew,  Z894.) 
(Turner  and  Btsaett,  ^* 
(Timofeiew,  Z894.) 
(Turner  and  Bissett, 


its) 


Amyl 
100  cc.  sat.  solution  of  KI  in  ethyl  alcohol  contain  1.585  gms.  KI  at  ^^ 
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BiuTY  OP  Potassium  Iodide  in  Liquid  Methyl  Alcohol  at  Tem- 
peratures UP  to  the  Critical  Point. 

(Tyrer,  19x0.) 

srmiiied  by  the  Sealed  Tube  Method.) 

Gms.KI  per 
xoo  Gins. 
CH^H. 

14.50 

16.20 

18.9 

22.5 

25 


iiUTY  OF  Potassium  Iodide  in  Vapor  of  Methyl  Alcohol  Above 

the  Critical  Point. 

(Tyrer,  x9xoa.) 


f. 

Cms.  KIper 
xooGma. 
CH^H. 

120 

27.2 

140 

160 

180 

29.2 
30.6 

30.7 

200 

29.1 

f. 

Gms.  KIper 

xooGms. 

CHdOH. 

220 

27. 5 

240 

24.8 

245 

22.6 

247 

21 

250 

13.8 

252.5 

7.6 

Him 

Gms.  KI  Dissolved 

per  100 

Gms. 

Solvent  at: 

r 
apor. 

as«*. 

270*. 

280*. 

29o'. 

300*. 

0.3 

•    •    • 

*  •  • 

■  ■  • 

•    •    • 

I 

I 

I 

I 

I 

3.7 

3.5 

3.4 

3.4 

3.3 

36 

7.6 

7-4 

7.3 

7.2 

7 

II. 8 

"5 

"•3 

II 

•  •  • 

15 

18. 1 

•  •  • 

*  •  • 

... 

•  •  • 

for  the  above  system  are  also  nven  by  Centnerszwer  (19 10).  This 
ffives  the  crit.  temp,  as  266^  and  the  corresponding  concentration  as  8.64 
Iper  100  gms.  of  tne  sat.  solution. 

UBiLiTT  OF  Potassium  Iodide  in  Mixtures  of  Alcohols  at  25*. 

(Hen  and  Kuhn,  1908.) 


lethyl  +  Ethyl 

In  Methyl  +  Propyl 

In  Ethyl  +  Propyl 

Alcohol. 

Alcohol. 

Alcohol. 

tf..  of 

Gms.  Kl 

Percent 

dmm   of 

Gms.  KT 

Per  cent       </,.  ©f 

Gms.  KI 

'      Sat.  Sol. 

per  100  cc. 
Sat.  Sol. 

CjH,0Hin 
Solvent. 

Sat.  Sol. 

per  100  cc. 
Sat.  Sol. 

CJI,0Hin   ^y" 
Solvent.       Sat.  Sol. 

per  loocc. 
Sat.  Sol. 

O.801S 

1-55 

0 

0.9018 

13.16 

0            0.8015 

1.55 

0.8041 

1. 91 

II. II 

0.8823 

10.96 

8.1      0.7983 

1.46 

0.8071 

2.25 

23.8 

0.8629 

8.54 

17.85     0.7991 

1.37 

0.8295 

4-94 

65.2 

0.8187 

2.62 

56.6        0.7988 

0.75 

0.8794 

10.13 

91.8 

0.8045 

0.60 

88.6      0.8022 

0.52 

0.879s 

10.72 

96.6 

0.8041 

0.58 

91.2      0.8027 

0.49 

0.8908 

11.84 

100 

0.8041 

0.43 

95.2      0.8029 

0.44 

0.9018 

13.16 

100         0.8041 

0.43 

Solubility 

OF  Potassium  Iodide  in 

Acetamide. 

(Menschutkin,  1908.) 

terminations 

1  by  Synthetic  Method.) 

Gms.  Kl  per  1 

00             ! 

SoUd 

f. 

Gms.  Kl  per  too 

Solid 

Gms.  Sat.  SoL              Phase. 

Gms.  Sat.  Sol. 

Phase 

ni.pt 

0 

CHiCONH, 

70 

28.75 

KI 

6.5 

85 

29.1 

<4 

12.8 

100 

29.45 

l( 

17.8 

130 

30.15 

M 

21-5 

145 

30.5 

M 

% 

26.2 

160 

30.8 

« 

•utec 

28.4 

"  +KI 

17s 

31. 1 

« 
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Solubility  of  Potassium  Iodide  in  Acetone  and  in  Pybb^^^ 

(von  Lasicynski«  1894;  at  »$*»  Il^nig  and  McElroy,  1892.) 


Solvent. 

Acetone 
Pyridine 


Cms.  KI  per  100  Cms.  Solvent  at: 


-as* 
3.08 


10' 


0.26 


22' 

2.38 


as' 

2.93 


100  gms.  glycerol  dissolve  40  gms.  KI  at  15.5^. 

100  gms.  95%  formic  acid  dissolve  38.2  gms.  KI  at  18.5^ 

100  cc.  anhydrous  hydrazine  dissolve  175  gms.  KI  at  room  temp. 

(Welsh  and  Bi 

100  gms.  hydroxy lamine  dissolve  no  gms.  KI  at  17.5^  (de 

100  gms.  sat.  solution  in  hydrated  lanolin  (containing  30%  emulsified 

contain  42.5  gms.  KI  at  45"".     (Klose,  1907.)     KI  is  insoluble  in  anh; 

lanolin. 


Solubility  of  Potassium  Iodide  in  Several  Solvents. 

(Walden,  1906.) 


C«^l«  v^^  A 

FonnuU. 

r. 

Sp.  Ck.  of 
Solution. 

bolvent. 

ocSohitkuL       ( 

"^^mm     "^"^KZ^^ 

Water 

Hrf) 

0 

1.6699 

94.05 

56-  J^ 

Water 

Hrf) 

25 

1.7254 

102 . 70 

S9'S4 

Methyl  Alcohol 

CHaOH 

0 

0.8964 

II. 6z 

12  9S 

Methyl  Alcohol 

CHaOH 

25 

0.9003 

13  5-14  3 

14.97 

Ethyl  Alcohol 

C2H4OH 

0 

0.8085 

1. 197 

1-479 

Ethyl  Alcohol 

CiHfiOH 

25 

0.7908 

1.520 

1.922 

Glycol 

(CH2OH), 

0 

1-3954 

45  85 

31.03 

Glycol 

(CHjOH), 

25 

I . 3888 

47.23 

33.01 

Acetonitrile 

CH,CN 

0 

0.8198 

1.852 

2.259 

Acetonitrile 

CH,CN 

24 

0.7938 

1.57 

2.003 

Propionitrile 

CiHsCN 

0 

0.8005 

0.34-0.41 

0.0429 

Propionitrile 

CjHsCN 

.25 

0.7821 

0.32-0.36 

Benzonitrile 

CJtCN 

25 

1.0076 

0.051 

0.0500 

Nitromethane 

CH3NO2 

0 

I. 1627 

0.314-0.366  o.3»5 

Nitromethane 

CH3NO, 

25 

I . 1367 

0.289-0.3490307 

Nitrobenzene 

CJHsNOs 

25 

•   •   • 

0.0019 

•   •    ■ 

Acetone 

(CH3)2CO 

0 

0.8227 

1-732 

2.105 

Acetone 

(ClhhCO 

25 

0.7968 

1.038 

1.302 

Furfurol 

C4H3O.COH 

0 

•   •   • 

15.10 

>  «  . 

Furfurol 

C4H3O.COH 

25 

I. 2014 

5.62 

o.3» 

Benzaldehyde 

CsHsCOH 

25 

1.0446 

0.343 

Salicylic  Aldehyde 

C6H4.OH.COH 

0 

1.1501 

1.257 

1.093 

0.483 

-** 

Salicylic  Aldehyde 

C6H4.OH.COH 

25 

I   1373 

0.549 

Anisic  Aldehyde 

C«H4.0CH3.COH 

0 

I. 1223 

1.520 

1.353 
0.644 

Anisic  Aldehyde 

C«H4.0CH3.COH 

25 

I. 1180 

0.720 

Ethyl  Acetate 

CHaCOOCjHs 

25 

•   •   • 

0.0013 

2.827 
2.165 

Methyl  Cyanacetate  CHaCNCOOCHj 

0 

1.1521 

3.256 

Methyl  Cyanacetate  CHjCNCOOCHs 

25 

I   1358 

2 .  459 

Ethyl  Cyanacetate 

CHjCNCOOCiH* 

25 

1.0628 

0.989 

0.930 
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nr  OF  Potassium  Iodide  at  20®  in  Several  Solvents  Containing 

Dissolved  Iodine. 

(Olivari,  1908.) 
Gm.  Mols.  KI  per  Liter  in  Solvent  Containing: 

^^'•"^  O.S  Gm.  Mols.  i.s  Gm.  Mob.  2.5  Gm.  Mob. 

If  per  Liter.  Ji  per  Liter.  JQ  per  Liter. 

eticAdd  0.511  1.460  2.080 

hyl  Acetate  0.490  1.400  1.980 

h^  Alcohol  0.520  1.220  I  730 

tiobenzene  0.414  0.960  1.380 

tiylbromide  0.140  0.350 

lUM  in  the  System  Potassium  Iodide— Ethyl  Ether— Water  at  20*. 

(Dunningham,  1914.) 
cr  ICO  Gms.  Upper  Layer.  Gms.  per  100  Gna.  Lower  Layer.  Solid 

55a         (CtHi)A  'kT  5Io!  (CtH^iO.     p»»««- 

59.2  40.8  ...  KI 

3  9               96.1                        O  93  7  None 

0.4               99.2                      55.6  40.7  3.7  KI 

2.2               97.7                      25  72.1  2.9  None 

Distribution  of  Potassium  Iodide  between  Water  and: 
lenzene  at  18**.    (DawBon.  1908.)      Phenol  at  Room  Temp.    (Riesenfeld,  1902.) 

ob.  KI  per  Liter.  Djjt.  Gms.  KI  per  100  cc.  Diat. 

)b  Layer.     H^  Uyer.         R*tw>-  QH«OH  Uyer.     Aq.  Uyer.  R*tio- 

0114  6.05  5300  0.052  0.725  13.2 

0108  6.05  5600  0.197  2.42  12.3 

2.09  30.7  14.7 

g-point  data  for  KI  +  KsS04  and  KI  +  NaCl  are  p^iven  bv  Ruff  and 
03).  Results  for  KI  +  Agl  are  given  by  Sandonnini  (1912a).  Results 
SOi  are  given  by  Walden  and  Centnerszwer  (1903). 

lUM  lODOMEBCUBATE  (Thoulet  Solution). 

solution  at  22.9^,  prepared  by  adding  KI  and  Hgis  in  excess  to  water, 

8.66%  K.  22.^9%  Hg,  52.58  (57.7)  %  I  and  10.97  (1115)%  HA 

ding  to  0.22  mol.  alkali,  o.ii  mol.  Hg  and  0.45  mol.  I.         (Duboin,  1905.) 

lUM  MOLYBDATB  KsMo04 

nr  OF  Potassium  Molybdatb  in  Aqueous  Solutions  of  Potassium 
Sulfate  at  25"  and  Vice  Versa. 

(Amadori,  1912a). 
Gms.  per  xoo  Gms.  HfO.  Gms.  per  xoo  Gms.  H^. 


K«SO«. 

K,Mo04: 

K«S04. 

K^MoO*. 

0 

184.6 

I  SO 

99  49 

0.46 

180.7 

2.13 

45.89 

0.72 

177 

3  95 

17.48 

0.98 

127.2 

8.5s 

4.73 

1.27 

107.5 

12.10 

0 

g-point  data  for  K1M0O4+  K,S04,  KjMo04  +  K,W04  and  KsMoiQ 
h  are  given  by  Amadori  (1913). 

lUM  NITRATE  KNOs. 

Solubility  Ice  Curve  and  Supersolubility  Ice  Curve. 

(JoDes,  1908.) 


SotubOity 
Ice  Curve. 

Siu>er9olatn]ity 
Ice  Curve. 

of  Cryst. 

Solubility     Supenolubility 
Ice  Curve.        Ice  Curve. 

3  336 

I. Oil 

-3 

5  762 

7.582 

3  538 

-4 

8.694 

ZI.62 

5.56 

-5     ^ 

II. 12 

-5.3* 

XI. 82 

*  Ciyohydnte. 
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SOLUBILITT  IN  WaTBR. 

(Mulden  Andrae,  1884;  Gerardin,  1865;  EUrd,  1894;  Ost,  1878;  at  31.25**  KQhler,  xS^r.  Eni^ 

Tilden  and  Sbenstoiie.  1884;  Berkeley,  1904.) 

Average  Curve. 


%•. 

Gms.  KNOs  per  too  Gms. 
Water.           Solutiaa. 

t\ 

Giiis.KNC^  ^  too  Gob.' 

Water.         SolmiflB. 

0 

133          "-7 

70 

138             580 

10 

20.9             17.3 

80 

169          62 .8 

20 

31.6             24.0 

90 

202          66.9 

25 

37-3          27.2 

100 

246          71. 1 

30 

458          31 -4 

no 

30Q          75  0 

40 

63.9          39.0 

120 

394          79-8 

SO 

85.5          44.0 

125 

493          83.1 

60 

IIO.Q             52.0 

The  very  carefully  determined  figures 

of  Berkeley  are  as  follows: 

r. 

<^lo(         Gms.  KNOjper 
Sat.  SoL        xooGms-HWD. 

f. 

Sat.  Sal           xooGm 

0.40 

I. 0817           13.43 

60.05 

1-3903            I". 

14.90 

I. 1389           25.78 

76 

1.4700           156. 

30.80 

I. 2218           47.52 

91.65 

1.5394            210. 

44.75 

1.3043           74.50 

114  b.  pt. 

1.6269           311, 

1000  p^ms.  HiO  dissolve  384.48  gms.  KNOs  at  25^.        (Annstroog  and  Eyre,  xg 
One  liter  sat.  solution  in  water  contains  2.8  mols.  =  283.11  gms.  KNO^  a 

(Rosenheim  and  Weinbeber,  xs 

Recent  determinations  of  the  solubility  of  potassium  nitrate  in  water,  ag 
satisfactorily  with  the  above  data,  are  given  by  Chugaev  and  Khlopin  (19; 

Solubility  of  Mixtures  op  Potassium  Nitrate  and  Bar 

Nitrate  in  Water. 

(Euler  —  Z.  physik.  Ch.  49^  313,  '04.) 

Grams  per  100  Grams  HjO. 

13.26  KNO,+  6.31  Ba(NO,), 
17.00      "     +  7.58 
24.04      "     +  9.99         " 
49.34      "     4-18.09 

Solubility  op  Potassium  Nitrate  in  Aqueous  Solutions  op  Nr 

Acid  at  0°. 

(Eogel  —  Compt.  rend.  X04,  9x3,  '87.) 

Sp.  Gr.  of  Equivalents  per  10  cc.  Solution.  Grams  per  xoo  cc.  Sdution. 

Solutions.      f  ^  ■%  /■■  -^  - 

00  H>: 


f. 

Sp. 

Gr.  of  Sat. 

Solution. 

17 

1. 120 

21. 

5 

•    •    • 

30 

1. 191 

50 

•  •  • 

I 
I 

I 
I 

X 

I 


079  12.5  KNO3       o       HNOg  12.65  KNO,  o 

9.9  "           5.87  "  1002  "  3 

093  8.28  "  13.2  "  8.38  "  8 

117  7-4  "  21.55  "  7.49  "  13 

144  7-4  "  31  I  "  7-49  "  19 

202  7.6  "  480  "  7.68  "  30 

289  10.3  "  680  "  10. 42  "  42 


71 
38 
58 
47 
04 
86 

9S 


498      28.3      "        120.5        "  28.64      "        75 

Freezing-point  data  for  KNO?  +  HNO»  are  given  by  Dcmby  (191 8). 
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iLmr  OF  Potassium  Nitratb  and  of  Acid  Potassium  Nitrates 

IN  Nitric  Acid. 

(Groschuff  —  Ber.  37*  1490,  '04.) 


.  —  Determinations   made    by    the     so-called   thermometric 
,  i,e.,  by  observing  the  temperature  of  the  disappearance  of 
separated,  finely  divided  solid  from  solutions  of  knc^m  concen- 


•^ 

( 

Srams  per  100  Gms. 
SJutioo. 

Solid 

t» 

Gms.  ner  xoo  Gms. 
Solution. 

SoUd 

ILNO^ 

HNOft. 

Phase. 

w 

tSOt. 

HNOs. 

Phase. 

s 

24.4 

75-41 

KNO|.aHNOi  0) 

22.5 

47.2 

52-93 

KNO|.HNO» 

^A 

32 -6 

67.42 

(sUbO) 

23 -5 

47-8 

52.11 

**       (subil) 

17 

34.8 

65.04 

M 

255 

48.6 

51-46 

«« 

19 

5 

37-2 

62.90 

«l 

27.0 

49.4 

50.78 

••  . 

22 

44-5 

55-46 

M 

29.0 

50.1 

49-94 

KNOs.HNOs 

21  . 

5 

47-8 

52.11 

KNOS.3HNOS  (0 

30.5 

SO -9 

49-15 

(labfl) 

21  . 

5 

48.6 

51-46 

(labU) 

21.0 

49.4 

50.78 

KNOi      (labU) 

20 

50  9 

49-15 

M 

39 -o 

SO. 9 

49-15 

*«       (stabU) 

'   4 

37-2 

62.81 

KNCHNOj 

SO 

Si-7 

48.32 

•16 

-5 

44. s 

55  46 

(UbU) 

0  Solutirai  in  HNO|. 

C)  SolutioQ  in  KNO». 

Conduct  of  Acid  Potassium  Nitrate  Towards  Watbr. 


6 


-5 


Sms.  ner  xoo  Gms. 
aolotion. 

Solid 

t^ 

Gms.  per  100  Gms. 
solution. 

Solid 

iNO^ 

HNO^. 

Phase. 

V      . 

kNO,.       HNC^ 

Phase. 

445 

555 

KNOmHNOi 

SO 

38-7         48.3 

KNOk 

44  I 

55 -o 

M 

61 

36.0      44. 8 

M 

43-8 

54-5 

M 

63 

34-5      430 

m 

43-0 

53-6 

M 

60. 5 

30 -9      39-5 

m 

42.3 

52.7 

M 

56 

27.6      34-4 

M 

41.6 

51 -8 

M 

43 

20.8      25.9 

M 

41.3 

51-4 

KNO» 

17 

II. 7       14.6 

M 

40.9 

51.0 

M 

-s 

5-54      6.91 

«• 

39-9 

49-8 

M 

bility  of  Mixtures  op  Potassium  Nitrate  and  Potassium 

Chloride  in  Water. 

—  Ann.  chim.  phys.  [7]  3$  sSj.  *9A\  at  ao*.  RQdorff  —  Ber.  6,  48at  '73;  Nicol  —  Phil.  Mag.  [5] 

31*  385*  '91) 


t». 

Gnt.  ner  too  Gms. 
Solntioo. 

KNO^.     ka.' 

Gms.  per  xoo  Gms 
t*.            Solution. 

kxVO,.        KCl. 

0 

5.0      20.0 

30      16.0      21.2 

lo 
20 

25 

8.0    20. 8 

I2.6      21.2 
140      21.3 

40      21    0      21    0 
50      27   0      20. 0 
60      33.5      190 

Gms.  per 

Solv 

xoo  Gms. 

t: 

itioQ. 

KNOi. 

Ka: 

70 

39  5 

I7-S 

80 

45-5 

15  8 

100 

57  S 

11  6 

120 

69. 0 

7-7 

i 
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Solubility  op  Potassium  Nitratb  in  Aqueous  Solutkf^**  <*J 

CTouren  —  Compt.  xtnd.  I3l»  aso*  'oo.) 


Potaasitim  Carbonate. 


Potassium  Bi  CaxboTMte. 


Results  at  i4-^« 

Results  al 

t  U'f . 

Gms.  per 

liter. 

Mols.  per  liter. 
RHCOs.    KNQi. 

GeuMper  IJhr. 

ft^Oi 

KNOft. 

KsCO.. 

KML%. 

feHCOi.  MJiOt. 

O.O 

2.228 

0.0 

225 

0.0 

2  33 

0.0     ^^ 

0.48 

I  85 

66.4 

188 

0.39 

2.17 

39.0     ^^ 

12$ 

I  39 

172.9 

141 

076 

2.03 

76.0     20$ 

258 

086 

356 -9 

87 

1. 16 

1.92 

116         I^ 

3*94 

0.64 

544-9 

65 

^'SS 

1. 81 

iSS      i«3 

Results  at  a  j*. 

Results  at  tf. 

0.0 

3217 

0.0 

326 

0.0 

3-28 

00  33» 

059 

2.62 

81.6 

265 

089 

2.84 

89      ail 
133      «^ 

X  35 

1.97 

186.7 

199 

1-33 

2.65 

9  10 

1.46 

290.5 

148 

1. 91 

2-45 

191      a-49 

2.70 

X.I4 

373-6 

"5 

3  58 

0.79 

4951 

80 

Solubility  of  Potassium  Nitrate  in  Aqueous  Solutions  of  Por^*-^ 

Carbonate  at  24.2®. 

(Kremann  and  Zitek,  1909.) 


Gms.  per  looo  C 

^ms.  H|0. 

Solid 
Phase. 

Gms.  per  lOOo 

Gms.II|0. 

KNO,. 

K,CQ|. 

KNO,. 

KtCQi. 

376.8 

0 

KNOb 

73 

688.1 

285 

130 -3 

K 

38.8 

878.3 

161. 7 

348.4 

«l 

3I-I 

III2.2 

141. 8 

371-9 

41 

tmom 


1000  gms.  HjO  containing  i  mol.  KCl  (loi.ii  gms.)  dissolve  324.85  gtns- — - 
at  25^*  (Armstrong  and  Eyid 

Data  for  the  system  potassium  nitrate,  potassium  sulfate,  water  at 
given  by  Massink  (1916,  1917). 

Solubility  op  Mixtures  op  Potassium  Nitrate  and  PoTi 

Sulphate  in  Water. 

(Euler  —  Z.  physik.  Ch.  49^  313.  '04.) 
Sp.  Or.  of  Sat.  Solution.  Grams  per  100  Grams  Water. 

1. 165 


1 


IS 
20 

25 


1 .210 


24.12  KNOg       5.65K2SO4 
30.10      "  5.58 

36.12      "  5.58 


« 


It 


Solubility  op  Mixtures  op  Potassium  Nitrate  and  So 

Chloride  in  Water. 

(Etard—  Ami.  chim.  ^ys.  [7]  3,  283,  '94;  the  elder  determinations  of  Rfldorff,  Karsten, 


agree  well  with  those  of 
Gms. 


too  Gms. 
lution. 


Gms.  Der  100  Gms. 


i^i 


O 
10 

20 

25 
30 


£nc^ 

13 
16 

20 

23 
25 


•lution. 

Am 


NaQ. 
24 

23 
22 

21.5 
20.5 


40 

50 

60 

80 

100 


KN0|. 

30 
36 
42 

55 
67 


5 
5 


NaCl. 

19 

17 

15 
12 

95 


Gms.  per  ^^^^^^ 
SdnticJ^^ 

ILNC^ 


120 
140 
160 
170 
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lb  ftO,  simultaneously  sat.  with  potassium  nitrate  and  sodium  chlo- 
lin  41.14  gms.  KNOs  +  38.53  gms.  NaCl  at  25"*  and  168.8  gms.  KNOi 
ttns,  NaCl  at  80"*.  (Soch,  1898O 

iiUTY  OP  Potassium  Nitrate  in  Aqueous  Solutions  of  Sodium 

ChLORIDB  and  Vice  Versa.      (Leather and  Mukerji,  1913) 


Results  at  ao"". 

Results  at  30". 

Gma.  per  100  Gms.  HfO. 

Solid 

Sp.  Gr. 

Gms.  per  xoo 

)Gms.H^. 

Solid 

KNOi. 

NaU. 

Phase. 

Sat.  SoL 

KNO,. 

NaCL    ^ 

Phase. 

3149 

0 

KNOb 

I.  261 

46.48 

9.82 

KNOb 

33  41 

9.94 

i< 

1.302 

47.08 

20.18 

<{ 

34.93 

19.44 

M 

1-343 

47-24 

29.86 

II 

36.41 

29.46 

M 

1.372 

49.24 

38.72 

"  +Naa 

37.30 

37-73 

"  +Naa 

1.342 

38.36 

38.55 

NaQ 

31.41 

37.57 

Naa 

1.298 

25.32 

38.23 

II 

19  56 

37.51 

« 

1.258 

12.15 

37.38 

M 

9  76 

36.73 

<( 

1.202 

*    •    • 

36.30 

U 

Results  at  40®. 

Results  at  91^. 

64.74 

0 

KNOb 

1.552 

202.8 

0 

KNOb 

64.66 

11.32 

0 

1.573 

204.2 

12.81 

II 

64.05 

23.41 

<( 

1. 601 

208.1 

28.45 

II 

64  13 

35.08 

M 

1.645 

213.3 

37.92 

II 

64  77 

38.79 

"  +Naa 

1.660 

218.8 

39.08 

"  +Naa 

52.81 

39.51 

NaQ 

1.607 

175.8 

40.87 

Naa 

34.98 

38.98 

M 

1. 517 

126.9 

44.33 

II 

17.33 

37.74 

<i 

1.378 

57-53 

42.90 

II 

• 

bigher  temperatures,  results  for  NaNOs  in  certain  solutions  are  reported. 

iLiTY  OF  Potassium  Nitrate  in  Aqueous  Solutions  of  Sodium 
Nitrate  and  Vice  Versa.    (Leather  and  Mukerji,  1913.) 


Its  at  30*. 

Results  at 

40". 

Results  at  91 

0 

• 

IDS  per  xoo  Gms. 

Sp.  Gr. 
Sat.  SoL 

Gms.  per  xoo  Gms. 
KNO,.     NaNOs. 

Sp.  Gr. 
Sat.  Sol. 

Gms.  per  loo  Gms. 
KNO,.      NaNO,. 

SoUd  Phase 
in 

iCNCV      NaNQi. 

FachCase. 

1573      25.90 

1.358 

63.21 

23.85 

I.615 

200.8        43.4 

KNOi 

17-25      52.53 

1.428 

63.86 

49.79 

1.674 

207.2        92.90 

« 

50.93        79.27 

1.505 

66.44 

79.46 

I.751 

229.5      156.2 

II 

54.34      103.3 

1.570 

74.06 

I16.2 

1.790 

251.8      206.5 

"  +NaN0b 

17.67      103. 1 

1.573 

68.72 

I16.7 

1.774 

211. 7      200 

NaNOi 

JO.  2  5      IOI.6 

1.526 

43.92 

II2.2 

1.695 

128.5      186 

•1 

^4.30     99.10 

1.476 

20.33 

109.9 

I.610 

5575  173.1 

II 

0        95.90 

I.421 

0 

105.2 

1. 521 

0       160.8 

II 

at  20**  are  also 

Kiven. 

.mr  OF  Potassium  Nitrate  in  Aqueous  Solutions  op  Sodium 
Nitrate  and  vice  versa  at  20°. 

afBeOy  and  Tbomsoa  —  J.  Ch.  Soc.  SJ.  78a,  '88;  Nicol  —  Phil.  Mag.  31,  369.  '91.) 

» in  Aq.  NaNO,  Solutions.        NaNO,  in  Aq.  KNO,  Solutions. 


Grams  per  100 

Grams  H9O. 

Gram^per 
KNOj. 
0 

100  Grams] 

KaNO». 
0 

KNOi 
31.6 

NaNO,. 
88 

10 

30.5 

10 

90 

20 

31    0 

20 

92 

40 

33  0 

25 

93 

60 
80 

35-5 
41  0 

30 

35 

94 

96 
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Solubility  op  Potassium  Nitrate  in  Aqueous  Solutions  of  SomuM 
Nitrate  and  Vice  Versa  at  10^  and  at  24.2^ 

(Kxemann  and  Zitek,  x9o9-) 


10 

10 

10 

24.3 

34.2 


Gms.  per  looo  Gms.  H^. 


KNOi. 

208.9 

301.9 

o 

377.3 
390 


NaNOi. 

O 
848.3 
80s 

o 

346.7 


Solid  Phase.  V. 

KNOi  24.2 

"  +NaN0b  24.2 

NaNOi  24.2 

KNOb  24.2 


Gms.  per  1000  Gms.  H|0. 


KNOft. 
422 

437 
123.6 
o 


NaNCV 

931 -3 
X019 

910.6 
913 


Solid 


KNOh 

"  +NaMOb 
NsNOb 


Solubility  op  Potassium  Nitrate  in  Aqueous  Solutions  of  Silver  Nitrati 

AT  30*  AND  Vice  Versa. 

(SchrememakeiB,  1908-09.) 


KNO,. 

AgNOi. 

Solid  Phase. 

KNOi. 

AsNOb. 

Solid  Phase 

31  3 

0 

KNOb 

17.38 

57.85 

AgNObXNOb 

30-45 

II. 51 

M 

13-44 

65.08 

M 

29.22 

23  59 

M 

11.22 

69.01 

"  +AfNCb 

26.58 

39  09 

U 

553 

71.65 

AfNOb 

25.02 

46.38 

**  +AgN0b.KN0b 

0 

73 

a 

f. 

o 
10 
20 

25 


Solubility  op  Mixtures  op  Potassium  Nitrate  and  Silver  Nitrate 

IN  Water. 

(Etard,  1894.) 
Gms.  per  zoo  Gms.  Sol. 


Gms.  per  loo  Gms.  Sol. 


KNO,. 

13-5 
19 
23 
25 


AgNOi. 

43 

44.7 

47 

48 


f. 

30 
40 
50 
60 


KN0|. 
26.8 
29.6 
32 
33-5 


A«N0|. 

49  4 
51.5 
54 
54.8 


f. 

80 
100 
120 
140 


Gms.  pa  100  GsDS.  ^ 


KN0|. 
36.2 

38.3 
40 

415 


55 
5. 


J 


Solubility  of  Mixed  Crystals  of  Potassium  Nitrate  and  Silve: 

Nitrate  in  Water  at  25*. 

(Herz,  1905;  Fock,  1897.) 

Mol. 


Gms. 

per  Liter. 

AgNO,. 

KNC^. 

45  9 

321.8 

no 

7 

322.6 

176 

8 

333  7 

259 

6 

364 

36s 

6 

456.4 

507 

9 

387.2 

745 

9 

398.6 

Mg.  Mols.^ 

per  Liter. 

Mol.  Per  cent 

AgNOiin 

Solution. 

AgNOi. 

KNO> 

270 

3180 

7.83 

651.3 

3184 

16.96 

1040 

3298 

23  97 

1528 

3597 

29.81 

2151 

45" 

32.28 

2988 

3816 

43  85 

4388 

3960 

52.70 

cent 


SoSdpLe. 
0.3806 
0.6006 
0.9040 
1.054 
1-604 


Solubility  of  Potassium  Nitrate  in  Aqueous  Solutions  of  St^' 

Nitrate  and  Vice  Versa  at  20®  and  at  40®. 

(Findlay,  Morgan  and  Morris,  1914.) 


Solid 


01^^ 


Gms.  per  100  Gnw. 
Sat.  Sol. 

KNO,.     SrCNO,),. 

Gms.  per 

100  Gms. 

\r. 

SoUd  Phase. 

t\ 

Sol. 

KNO,. 

Sr(N0,),.  ' 

20 

22.90          5.49 

KNOk 

20 

12.65 

41.12 

20 

21.70         9.17 

20 

10 

40.70 

20 

21.01        17.10 

40 

30.26 

23.70 

20 

19.60       31.24 

40 

26.90 

38.52 

20 

19.49       34.91 

40 

22.50 

40.22 

20 

1969       39.56 

"  +Sr(N0a)f.4H,0 

40 

1 1. 19 

44.19 

20 

17.56       40.37 

Sr(N0a),.4H,0 

40 

0 

47-7 

Sr(NC^ 

KNO, 

"-HSrC^ 
Sr(NOi>^ 


1000  gms.  H2O,  simultaneously  saturated  with  both  salts,  contain 
KNOi  -t-  1074  gms.  Sr(NO,)i  at  25^  (LcBUnc  and  N 
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'^lUTT 


O.OO 

6.15 
17.64 

49  74 
63.60 
86.18 


X01.3 
X16.Z 


OF  HiXBD  Crystals  op  Potassium  Nitratb  and  Thal' 
LiUM  Nitratb  in  Water  at  25®. 

(Fock.) 
Mg.  Mob.  per  Liter. 

•riN^ 


KNO^ 
351  o 
329.0 

332 -4 

333-7 

333-3 
321  0 

330.5 


X23.8      428.3 


245-1 
0.0 


0.0 
8.9 

23-1 
66.3 

186.9 

239.0 

323-8 
465.2 

380.6 
463.1 


KNOt. 
3468.2 

3251 -5 

3285-1 
3298.1 

3294 -4 

3172.4 
3265.8 

4232.6 

2423 -3 

0.0 


Mol.  per  cent 

TTNOi 
in  Soludoo. 

0.00 

043 
070 

1.97 

5-37 
7.01 

9.02 
9.90 

13-58 
100.00 


Sp.  Gr. 

ol 
Soludoos. 

1.2632 
I. 1903 
1*1956 
Z.2050 
I. 2196 

1.2436 
I. 2617 

1.2950 

I . 2050 
1.0964 


Mol. 


cent 


Lper  a 
TlNOg 
in  Solid  Ph£t 

0.00 

o.oS 
0.20 

0.57 

1.78 

2.19 

2.77 

6.00 

27.04 

93-33 
100.00 


{ 


□tbility  of  Potassium  Nitrate  in  Aqueous  Alcohol  Solutions. 

(Gerardin  —  Ann.  chim.  phys.  [4]  &  151,  '65.) 
Grams  KNOt  per  xoo  Gruns  Aqueous  Alcohol  of  Sp.  Gr.: 


0.9904 

O-V&M 

0^93 

04736 

-09S7X 

0.939        0.8967      0.S4S9 

wii. 

w2^. 

wi!^. 

"19-1 
Wl.%. 

w"^ 

-"40          "-60       "-90 

.     Wt.%.         Wl.%.      Wl.%. 

17 

13 

10 

7 

4.5 

3           I           0.2 

22.5 

18.5 

14.5      10 

6.2 

4.5        1-6       0.3 

24 

20 

16 

II 

7.0 

5           2           0.3 

29 

24. 5 

20 

13s 

9.0 

6.5        2.5       04 

36 

30 

25 

17 

"-5 

8           3.0       0.5 

52 

43 

36 

27 

16.5 

II           4           0.6 

72 

61 

50 

38 

23.0 

16           6           0.7 

93 

79 

69 

52 

31  0 

21           8           I.I 

-ubility  of  Potassium  Nitrate  in  Aqueous  Alcohol  at  i8® 

(BodlAndei 

r  —  Z.  physik. 

Ch 

.  7t  316,  ' 

91.) 

Of.  of 

GsM.pet 

'  too  cc.  Solution. 

Sd.  Gr.  of 
dcJution. 

Gms.  per  100  cc.  Solution. 

Btion. 

CsH^B. 

HsO. 

KNO»: 

CtH^H.       HsO.        KNO^ 

1480 

•  •  • 

89.80 

25.0 

I 

.0120 

23 -33    69.81    8.06 

1085 

3  30 

87.44 

20.11 

0 

-9935 

28 

II    64.74    6.50 

Olo 

5  24 

86.26 

18.60 

0 

-9585 

37 

53     54-21     4. II 

80s 

8.69 

83.18 

16.18 

0 

•9450 

42 

98    48.15     3-37 

'S5 

9. 06 

83.10 

15-39 

0 

-9050 

51 

23     27.32     1.95 

ss 

14  08 

77-93 

14.54 

0 

.8722 

61 

65     24.74    0.83 

90 

16.27 

76.36 

12.27 

0 

•8375 

69 

60     13 -95    0.20 

75 

19.97 

72.93 

10.8 

mr  OP  PoTASSiuii  Nitrate  in  Dilute  Ethyl  Alcohol  at  25®. 

(Armstrong  and  Ejrre,  1910-11.) 


Wt.% 

CjIi^Hin 

ScMvent. 

O 

1. 14 
2.25 

4  41 


Gms.  KNOi 
1 100  Gms. 
t.  Solution. 

2777 
26.69 

25.79 
23.81 
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Solubility  of  Potassium  Nitrate  in  Aqubous  Alcohol  and  in  Aqoeoos 

ACBTONB. 
(Batnrick,  18960 


In  Aqueous  Alcohol. 

Gms.  KNOb  per  100  Gns.  Aq.  Alcohol. 


At40». 

64  S 

47.1 

33-3 
24.1 

16.7 

11.6  f44T 

7.2  (5S*) 

2      (76.3**) 
0.6  (88. s*') 


Wt.  Per  cent 

Akobol. 

At  3o\ 

0 

45-6 

8.25 

32.3 

17 

22.4 

25  7 

15.1 

35 

11.4(34.4*') 

44  9 

7 

54-3 

4  5 

65 

2.7 

75.6 

1-3 

88 

0.4 

In  Aqueous  Acetone  at  40*. 

periooGn& 
SoivcoL 

645 
SI -3 

32.8 

24-7 
17 

II-9 
7» 

3 
0.7 


Wt.  Per  cent 
Acetone 

o 

8.5 
16.8 

25.2 

34-3 
44.1 

S3. 9 
64.8 

76 
87.6 


100  gms.  HiO  saturated  with  sugar  and  KNOa  dissolve  224.7  gms.  *'^Ji 
41.9  gms.  KNOs,  or  100  gms.  of  the  saturated  solution  contain  61.36^108.^. 
-f  1 1.45  gms.  KNO,  at  3I.25^  (KAI«.  w 


Solubility  of  Potassium  Nitrate  in  Aqueous  Solutions  of  M^*'^ 
Alcohol,  Ethyl  Alcohol  and  Mixtures  of  the  Two  at  3^  - 

(Srhm'nfmakers,  190S-09.) 


In  Aq.  CHaOH. 

Gms.  per  100  Cms.  Sat.  Sol. 


In  Aq.  C,H»OH. 

Cms.  per  100  Cms.  Sat.  Sol. 


InAq.(CH,OH+C.l!j*'^' 

Cms.  per  xoo  Gm*.  S^i.-*-'^ 

1^9 


CHjOH. 

KNOj. 

CsHftOH. 

KNOft. 

(CH/>H+CrflTQH) 

0 

313 

lO.I 

20.7 

0 

7.8 

23  3 

23.8 

12. 1 

12.7 

17.3 

16.3 

32.2 

9 

29.2 

27.8 

II. 2 

43- 1 

6.1 

41 

38.4 

7-7 

56.9 

3.3 

47.8 

57 

38 

76.8 

0.88 

56.4 

98.58 

0.43 

92.3 

O.IS 

74.8 

X^ 


.& 


6 

5 
3 


7 
.1 

•S 
.2 


*  The  mixture  conUined  51.7%  CH^H  and  48.3%  CiHiOH. 


100  gms.  trichlorethylene  dissolve  O.OI  gm.  KNO*  at  15*.    (Wester  and  B» 
100  CO.  anhydrous  hydrazine  dissolve  14  gms.  KNOa  at  room  tem 

(Welsh  and  L.^ 

100  ^s.  aq.  40  weight  %  CiHtOH,  simultaneously  saturated  witH 
salts,  dissolve  13.74  gms.  KNOa  +  15.78  gms.  NaCl  at  25*.  C 


Simultaneous  Solubility  of  Potassium  Nitrate  and  Silver  Ni 

Aqueous  51.6  Per  cent  CiH»OH  at  30®. 

(Schreinemakers,  190S-09.) 
Gms.  per  100  Gms.  Sat.  Solution.  _  ,. ,  ^, 


KNO,. 

AgNOj. 

soua  rnaae. 

4.8 

0 

KNOb 

4.55 

5.15 

M 

4. II 

16.47 

«l 

4.26 

21.28 

"  +AgN0b.KN0b 

2.62 

36.94 

A«N0,.KN0,+AgN0b 

0 

37 

AgSOt 

Fusion-point  data  (solubilities,  see  footnote,  p.  i),  are  given  for  KNOa 
by  Meneghini  (1912);  for  KNOa  +  AgNOa  by  Usso  (1904);  for  KNOa 
by  Carveth  (1898)  and  by  Hissink  (1900);    for  KNOa  +  Sr(NOa)t  af2^-=^/' 
+  NaNOa  +  Sr(NOa)i  by  Harkins  ancl  Clark  (1915);    for  KNOa  +  Tl-*^^ 
Van  Eyk  (1899,  1905). 
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M  MITBITE  KNOi. 

SoLUBiLiTV  IN  Water. 


(Otwald,  191a,  Z914.) 


GII1S.KNOI 

SnIM 

Gim.KNOk 

per  100  Gnu. 
Sftt.SoL 

Phase. 

t*. 

per  100  Gm*. 
Stt.SoL 

16. 1 

Ice 

+  17s 

74  5* 

24.1 

M 

25 

75-75 

40.2 

M 

40 

77 

SO.  I 

M 

55 

77-5 

61.7 

M 

75 

78.5 

69.8 

M 

100 

80. s 

71.8 

"  +KNOb 

III 

80.7 

73-2 

KNOfe 

119 

81.  IS 

73'^ 

« 

"5 

81.8 

Solid 
Phase. 

KNOb 


iutec. 


*  dn.i  - 1.6464- 

ItO  dissolve  about  300  gms,  KNOt  at  15.5**.  (Divers.  1899.) 

138.5  fi^nw-  KNOt  per  100  gms.  HiO  at  is**,  given  by  von  Niemen- 
on  Roszkowski  (1897),  is  evidently  low. 


>F  Mixtures  of  Potassium  Nitrite  and  of  Silver  Nitrite  in 

Water. 

(Oswald,  1914-) 


It  13.5*.  Results  at  25*. 

>  Gms.  Hfi.  Gms.  per  xoo  Gms.  HjO. 


Solid  Phase  in  Each  Case. 


AcNOk.  RNO,.  AgNO,. 

2.36  23.1  5.3  AgN0i+K,Aii(NCW4.Hi0 

26.3  279  39.3  KN0,+K,Aii(NCW4.H,0 

•  layers  obtained  by  mixing  an  equal  volume  or  more  of  96%  ethyl 
a  nearly  saturated  aqueous  solution  of  KNOt,  the  lower  contains 
:  and  the  upper,  alcoholic,  6.9%.  With  methyl  alcohol  there  is  no 
to  two  layers.  (Donath,  19x1.) 


«  OXALATE  K,C,0«4H/>. 

■Y  OF  Mixtures  of  Potassium  Oxalate  and  Oxalic  Acid  in 

Water  at  25®. 

(Foote  and  Andrew,  1905.) 
'ins.  Solution.  Mols.  per  100  Mols.  H3O. 


K.QO«. 


H,C',0,. 

K,C^4. 

2.274 

•    •    • 

2.302 

0.005 

2.046 

0.016 

0.707 

0.071 

0.440 

0.495 

0.266 

1.427 

0.240 

2.235 

0.221 

2.928 

0.2II 

2.998 

0.169 

3  361 

0153 

3617 

0    122 

4.14 

•    •    • 

4.09 

Solid  Phase. 
H,C/)4.2H|0 


1 


Double  salt  H,K(C,0«)saHaO 


0.04  2.302  0.(X>5         H,C,04.2H,0+H,K(CO«)s.3H|0 

0.13 
0.63 

4.26  0.440  0.495         H,K(C,0«).3H,0+HKC,0« 

II-50  0.266  1.427        1^       ^,  t     r^rrr^r^ 

^    ^  'J  Double  salt  HKC1O4 

16.93  0.240  2.235     I 

21.08  0.221  2.Q28         HKCA+H,K4(C/)«)iaHi0 

21.49 

23    52 

24.88 

27.52  O   122  4.14  RrR«(C,0«),3HaO-).K}C90«H/) 

27 .40  ...  4 .09  K,C,0«  H,0 


Double  salt  H,K4(C/)«)a.sH^ 
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Equiubrium  in  thb  System  Potassium  Oxalate,  Ozauc  Acid, 

O*.  30*'  AND  6o*. 
(Koppd  and  Cahn,  1908.) 


Resulu  at  o^ 

Results  at  30^ 

Results  at  6o^ 

Gini.per 

xooGns. 
Sol. 

Cms.  per 

100  Gma. 

Sol. 

Gmt.  perioo  Gmi. 
Sat.  Sd. 

Solid  Phaae  11 

'CA. 

IL^. 

CA. 

K^. 

CA. 

K4O. 

2.72 

•   •    • 

9  97 

•   •    • 

24.75 

•  •  • 

B^CA-asyo 

2.91 

0.226* 

10.15 

O.IO 

•    •    • 

•  •  • 

M 

2.98s 

0.342* 

•   •   • 

•      •      V 

•    •    • 

•  •  • 

« 

2.827 

0.125 

10.23 

0.34 

25.70 

0.46 

-  +KH,(C 

2.34s 

O.I4S 

•   •   • 

•    •    • 

•    •    • 

•  •  • 

M 

1. 471 

0.195 

7.28 

0.33 

25.80 

0.54 

KH.(Qaji.a] 

0.823 

0.240 

4 

0.41 

22.06 

0.58 

M 

0.799 

0.454 

3.08 

0.50 

20.17 

0.67 

a    - 

1. 173 

0.78s 

2.38 

1.002 

14.25 

0.90 

M 

1. 381 

0.962 

2.98 

1.79 

9.82 

1.48 

M 

1. 545 

1 .155 

•  •  • 

•    •    • 

6.95 

2.244 

M 

1.666 

1.273 

4.24 

2.76 

9.17 

5.60 

"  +KHQ( 

1.754 

1.479 

4.26 

3.38 

8.81 

6.37 

KHCA 

2.627 

2.858 

5.44 

5.43 

10.17 

10 

(« 

3.772 

4.422 

6.66 

7.27 

12.36 

13.40 

u 

4.292 

5.161 

8.64 

10.05 

14.10 

16 

tt 

4. 975 

6.088 

10.03 

12.01 

15.35 

17.80 

«« 

5  652 

7 

10.80 

12.94 

16.07 

18.89 

"  +(K,QC 

6.27 

7.87 

11.47 

14.13 

16.51 

19.59 

(K.COJ,.H.C 

7.63 

9.7a 

12.16 

15." 

16.80 

20.10 

t« 

8.66 

II. 14 

12.32 

15-37 

16.95 

20.34 

«i 

9.0SS 

11.58 

12.90 

16.23 

17.14 

20.70 

"  +K.QO, 

8.826 

11.52 

12.36 

16.14 

16.71 

20.41 

KtQ 

5-2X5 

12.33 

8.52 

15  03 

15  94 

20.11 

2.23 

14.80 

4.53 

15.55 

IS  06 

19.66 

1.245 

16.82 

1.87 

18.17 

8.82 

19.25 

0.871 

18.4 

0.74 

22.32 

2.04 

23.09 

0.511 

20.91 

•  •  • 

•  •  • 

0.434 

29 

0.325 

23.30 

•  •  • 

•  •  • 

0.365 

31-40 

0 

41. 3t 

0 

46.79 

0 

51.34 

KOI 

*  Supersaturated. 

t  About. 

Equilibrium  in  the  System  Potassium  Oxalate,  Oxalic  Aci 


AT  25". 

CHartley,  Drugman,  Vlieland  and  Bourdillon,  1913.) 


Gms.  per  100  Gms. 


.per  I 
Sat.  5 


Sol. 


Solid  Phase. 


KfO. 


0,0,. 

8.29        O  HjCjOvaH/) 

8.278     0 .  045     " +KH,(C,0«)«.2H/) 


7.412  0.064 

2.827  0.238 

2.007  0.346 

1.734  0.567 

2.675  I. 714 


KHa(C04),.aH/> 


« 


(( 


(( 


(( 


Gms.  per  100  Gms. 


.per 
Sat. 


Sol. 


0,0,. 

3.079 
3.450 

3-793 

5.457 
9.816 

12.365 

11.85 


^  Solid  Phi 

KiO. 

2.052  KH,(CV04),.aH^ 
2.360      "  +KHC,04 
3.199  KHCO4 

5.919      " 
11.96         "  +aK,C04.H,Q 

15.71     aK,C,04.H,C/),.aH,( 

15-51  K,C,0,.H: 


Similar  data  at  15®  for  the  above  system  are  given  by  Junt^eisch  a 
(1914a). 
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SOLUBILIXIBS  IN  THB  SYSTEM    POTASSIUM   OXALATE,   OXALIC   AciD,   WaTBR  AT 

THE  CrYOHYDRIC   POINTS. 
(Koppel  and  Cahn,  1908.) 

(Temp,  of  Equilibrium  of  Solution  with  Ice.) 

toflce        Gmt-perxoo  e  «j  «i-  ~    t*  of  Ice        Gin».  ner  loo  e  rj  bw 

Sq>tt».        Gfns.S.Sol.  Solid  Phaae.  ScaJa-        Cms.  Sat.  Sol.  SoM  PJase, 

"•<>-95  2.641      ...     H,Ci04.2HiO  —  445  6.902     8.820  (K«C^4)^H«CO«.aHdO 

-wx>  2.720  0.0466     "  +KH«(C,0«)».aH^     —   5.20  7.616     9.74 

"•0-52  1.672  0.0602  KH«(C^4)^aH^  —  5.32  7.696     9.84  " 

"0.^5  0.643  0-2I0       "  —  5.97  8.51     11.OI  "  +K,C^4.H,0 

"<^S8  1.229  0.823       "  —  6.55  6.742  1045              K«C^«.HcO 

-0-78  1.648  1.234       "  +KHCA  -  8.10  4.999  10.86                      *• 

"'•50  2.707  2.950    KHC^«  —10.30  3.358  11.76                      •• 

"2. 10  3.687  4.363       "  -13.60  1.854  13.08                      •• 

-^-78  4.576  S.50         "  -17.40  1.200  14.55                     " 

"3-*5  5.681  7.05         "  +(K,C^«;,.  -23.80  0.606  16.89                     " 

HtCA-aHiO 

S0l,tJBILmES   IN  THB   SYSTEM   POTASSIUM   OXALATE,   OXALIC  AOD,  WaTBR  AT 

THE  Boiling  Points. 

(Koppel  and  Cahn,  1908.) 

^  ^.       Gmt.  per  100  Gmi.  . ,   ,  Cms.  per  xoo  Gma. 

B,S^  S*t.SoL  SolidPhaie.  IfJ  ^-.So^-  SoIidPhMD. 

'^S-5      39.84  5.25  KHtCQOJvaH^  102.8  19.10  18.25     KHQOa 

36.95  5-83  "  103.25  21.11  21.71 

32.75  5-97  "  107.7  25.19  27.91        "  +KtC/)«.H/> 

27.64  9.12  "  106.35  22.04  26.45           KtQOi'HcO 

27.46  11  A3  "+KHCi04  106.25  19.17  25.02 

•o*-S      23.36  10.50  KHC^«  108.25  12.73  27.69 

'^^-4      18.81  12.29  "  1 1 1.8  5.35  30.40                    " 

^nmi  the  preceding  tables  the  following  results  for  the  solubilities  of  the 
oxalates  in  water  are  obtained. 


M 
M 


Solubility  of  Potassium  Oxalate,  KsCt04.HiO  in  Water. 

f«^         Cms,  per  100  Gms.  Sat.  Sol.  Solid  ^     Gma.  per  100  Cms.  Sat.  Sol.    Solid 

_                    CA  +  K40-KA0«.           P»»«-                         '  CA+K,0-K,C04.      P*»a«- 

^-78     1.31        1.71       3.02     Ice  30  12.36  16.14  28.50    KA04.H^ 

^     ^"^9     2.48       3.20       5.68       "  40  13.20  17.22  30.44 

*-So    3.99        5.20       9.195     "  50  14.14  18.46  32.60            " 

^    3.^2     5.15        6.705  11.855     "  60  15.06  19.66  34.72            " 

^-^S     8.429    II. 01     1943       "  +K,C/)4H/)  70  15.94  20.81  36.75 

-l^j^              8.83      11.52     20.35         K,C,04.H,0  80  16.86  22.02  38.875 

^             10.48      13.69     24.17                  "  90.2  17.73  23.14  40.90 

11.57      15. II     26.675               "  lo6.2*  19.17  25.02  44.19            ** 

•  b.  pt. 

gms.  sat.  aq.  sol.  contain  20.62  gms.  K2C2O4  at  0°,  d  »  1.161.    (Engel,  x888.) 
^  results  oi  Hartley,   Drugman,  Vlieland  and   Bourdillon   (19 13)  and  of 
5^i  (19 1 6),  fot  the  solubility  of  neutral  potassium  oxalate  in  water,  agree 
^ctorily  with  the  above. 

Solubility  of  Potassium  Bioxalate,  KHC1O4,  in  Water. 

(Koppel  and  Cahn,  1908.) 

^                               Gmn.  per  100  Gms.  Sat.  SoL  _  ,. ,  ^. 

t*.  .  ,,,      ' rrrr^  Solid  Phase. 

60  8.75  6.50  KHQO4 

i02.4b.pt.  18.81  12.29  ** 

b^l^  ^9  KHC1O4  is  decomposed  to  the  less  soluble  tetroxalate  at  temperatures 
^^  50  • 
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Solubility  op  Potassium  Tetroxalate,  KHi(Ct04)s.2H20,  in  ^ 

(Koppel  and  Cahn,  1908.) 
*••  ^00  &^^*  ^  Solid  Ph«. 

— o.  25  cryohydrate  o.  99  KH,(C^,),.jHyo 

o  1.27 

30  430 

60  11.95 

103.5b.pt.  72.17 

Solubility  op  Mixtures  of  Potassium  Oxalate  and  Other  Sai 

Water.    (CoUni.  1916.) 

Results  at  15^  Results  at  50^ 

Cms.  per  loo  Cms.  Sat.  Sol.  Cms.  per  xoo  Gms.  Sat.  Sol.  SoK 

10.03  K1C1O4+ 19.19  KCl  15.18  K2Cj04+2o.26  KCl     K^ftO*. 

23.55      "     +  i.82K^04  31.06      "     +  1.99K2SO4 

20.39      "     +11.60  KN0*(i9^)      19.63      "     +28.29  KNO, 

100  gms.  aqueous  solution,  simultaneously  saturated  with  potas 

sodium  oxalates,  contain  26.15  gms.  KsCs04  +  244  gms.  NatCs04  at  2\ 

(Footeand  Ai 

POTASSIUM  Telluric  Acid  OXALATE  Ks[H4TeOe.Cs04]. 

Solubility  in  Water.        (Rosenheim  and  Weinheber,  1910-IZ.) 

t*'  0°        20**       30**       4C 

Gms.  K2[H«Te06.Cs04l  per  100  gms.  H2O       2.67    5.36    6.82    9.( 

POTASSIUM  PEBMANGANATE  KMn04. 

Solubility  in  Water.     (Baxter.  Boylston,  and  Hubbard.  1906;  Pattemn,  i 


0 

Gms 

i.  KMnO^  pe 

1 100: 

cc.  Solution  (P). 
2.84 

f. 

34.8 

Gms.  KMn04 1 

A 

Gms.  Solution. 
2.75 

Gms.  H,0. 
2.83 

Gms.  Solution. 
9.64 

9.8 

4.13 

431 

•    •    • 

40 

II. 16 

15 

•    •    • 

•    •    • 

5-22 

45 

12.73 

19.8 
24.8 
29.8 

5.96 
7.06 
8.28 

6.34 

7-59 
9.03 

•    •    • 

8^69 

50 
55 
65 

14.45 
16.20 

20.02 

Sp.  Gr.  of  saturated  solution  at  15®  =  1.035. 

Determination  by  Worden  (1907),  made  with  extreme  care,  gave 
very  close  agreement  with  the  above. 

Solubility  of  Potassium  Permanganate  in: 


Water 

• 

Aqueous  Acetone  Solutic 

(Voerman,  i 

906.)    . 

(Herz  and  Rnoch.  190 

Gms.  KMn04  per 

100  Gms. 

cc.  Acetone 

KMn04per  looc 

f. 

Solid  Phase. 

T^^f*     T#W%    €^t^ 

Solution. 

Water. 

per  100  cc 
Solvent. 

w 

Millimols. 

—  0.18 

0.58 

0.58 

Ice 

0 

148.5 

—  0.27 

0.99 

1. 01 

« 

lO 

162.5 

-  0.48 

1.98 

2.02 

i< 

20 

177.3 

-  0.58 

2.91 

3 

Ice+KMnO 

30 

208.2 

+10 

4.01 

4.22 

KMn0« 

40 

257.4 

IS 

4.95 

5.20 

<« 

50 

289.7 

25 

7 

7.53 

<« 

60 

316.8         1 

40 

10.40 

II. 61 

«( 

70 

328             I 

50 

14.35 

16.75 

M 

80 

90 
100 

312. s 
227 

67 
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GANATE 

•UBiLiTY  OF  Potassium  Permanganate  in  Aqueous  Solutions  of 

Potassium  Carbonate. 

(Sackur  and  Taegener,  191a.) 

Mob.  RMnOf  per  Liter  in: 


0.1  n  iKsCOi. 

I  n  iKjCO,. 

2  n  iK,CO,. 

4  n  iK,CO,. 

6  n  iKtCQi. 

0.1462 

0.0629 

0.0446 

0.027 

0.0156 

0.4375 

0.2589 

•    •    • 

0.093 

•    •    • 

0.7380 

0.5007 

0.3519 

•    •    • 

•    •    • 

•UTILITY  OF  Potassium  Permanganate  in  Aqueous  Solutions  of 

Potassium  Chloride. 

(Sackur  and  Taegener,  191 2.) 
Mols.  RMn04  per  Liter  in: 


r. 

0.1  n  KCl. 

0.5  n  KCl. 

I  n  KCl. 

2  n  KCl. 

0 

0.1395 

0.076 

0.0532 

0.0379 

25 

0.4315 

0.306 

0.220 

0.1432 

40 

0.738 

0.584 

0.444 

0.288 

mobility  of  Potassium  Permanganate  in  Aqueous  Solutions  of 

Potassium  Hydroxide. 

(Sackur  and  Taegener,  19x2.) 
Mols.  KMn04  per  Liter  in: 


H^. 

I  n  KOH. 

3  n  KOH. 

4  n  KOH. 

6  n  KOH. 

8  n  KOH. 

10  n  KOH. 

0.176 

0.050 

0.031 

0.027 

0.023 

0.017 

0.012 

0.278 

0.  112 

0.068 

0.048 

0.042 

0.028 

0.016 

O.411 

0.179 

0.  119 

0.079 

0. 074(19') 

0.032 

0.029 

^•573 

0.316(30 

0.213(30 

0.  149(30 

0.  114 

0.062(30 

0.040 

0.792 

0.439 

0.306 

0.2II 

0.  161 

0.084 

0.052 

1. 1 54  (S3*) 

0.638 

0.462 

0.304 

0.219 

0.  Ill 

•    •    • 

1. 812 

I.  172 

0.869 

0.572 

0.390 

0.188 

0.082 

• .  • 

I. 513 

I.  190 

•    •    • 

0.500 

0.231 

•    •    • 

... 

•    •    • 

•    •    • 

•    •    • 

0.649 

0.297 

•    •    • 

Nubility  of  Potassium  Manganate  in  Aqueous  Solutions  of 

Potassium  Hydroxide. 

(Sackur  and  Taegener,  191 2.) 

^  KjMnOi  was  prepared  by  boiling  KMn04  with  very  cone.  KOH,  drainine 
'ction  and  washing  with  ice  cold  KsCOs  solution.  The  impurities  were  of 
'^sequence  since  the  determinations  were  made  in  alkaline  solutions.) 


Mols.  KsMnOf  per 

■A. 

Liter  in: 

2  n  KOH. 

4  n  KOH. 

6  n  KOH. 

8  n  KOH. 

10  n  KOH. 

0.907 

0.554 

0.155 

0.063        • 

0.0145 

1. 013 

•    •    ■ 

•    •    • 

0.070 

C.OI52 

•    •    • 

0.681  (i?*) 

0.224 

•    •    • 

•    •    • 

I.  140 

0.733  (as*) 

0.  261  (zj*) 

0.078 

0.0160 

1.252 

0.772 

0.303 

0.096 

0.0215 

•    «    • 

0.852 

0.362 

0.  119 

0.0305 

1.424 

0.889 

0.388 

•    •    • 

•    •    • 

•    •    • 

0.938(50 

•    •    • 

0.142 

0.0462 

•    •    • 

1.003 

0.469 

0.167 

0.062  (ej") 

«    #    • 

1.074 

0.528 

0.196 

0.070 

•    •    • 

I.  143 

0.587 

0.222 

0.083 

cc.  anhy.  hydrazine  dissolve  2  gms.  KMn04,  with  evolution  of  gas  and  for- 
I  of  a  tmwn  precipitate,  at  room  temp.  (WeUh  and  Brodenoa,  1915*) 
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Solubility  op  Mixed  Crystals  of  Potassium  Permangac^^^- 

Potassium  Pbrchloratb  at  7**. 

ftod  KttotM,  X894;  lecakakted  Iqr  Fock.  1897.) 


Mol^ 


(Mt 
Milligram  MoU.  per  Liter. 


KMiiO«. 
O 

29.37 

67 -73 
79.04 

99.81 

122.24 

119. 21 

128.08 

144.46 

167 . 81 

183.09 

197.82 

233. 75 
264.27 


KCKV 
63.91 
54.48 
42.7s 
39-59 
38.63 

34  39 
38.91 

33.77 

33.14 

29.53 

25.19 
20.16 

28.26 

o 


Gmt.  per 

Liter. 

KMiiQ,. 

KOO*. 

0 

8.86 

4.6s 

7 

55 

10.71 

5 

93 

12.50 

5 

49 

15.79 

5 

36 

19.34 

4 

77 

18.84 

5 

39 

20.26 

4 

.68 

22.86 

4 

59 

26.55 

4 

09 

28.97 

3 

49 

31.30 

2. 

.80 

36.98 

3 

92 

41.81 

0 

Solubility  of  Mixed  Crystals  of  Potassium  Pbrmangamatc 


Rubidium  Permanganate  at  f 

(Muthmann  and  Kuntae,  cak.  by  Fock.) 


MilUgram  Molt,  per  liter. 

/ * , 

RbMnOc. 

22.69 
22.22 

31.29 
38.98 
41.29 
42.50 
26 


Gms. 


KMn0«. 
27.04 

75 
120. 26 

188.30 

198.36 
205.76 
225.12 
264.27 


KM11O4. 

4.28 
11.84 

19.03 
29.80 

31.39 
32.56 
35  61 
41.81 


per  Liter. 


RbMn04. 
4.64 


4 
6 

7 
8 

8 

5 
o 


MoLurccv^^ 
KMnain^ 
Crystals  01  Sol^ 
Phase. 

3. SO 


54 
40 

97 
44 
69 
32 


13 

34 

71 
92 

99 

99 
100 


75 
29 
45 
SO 
47 
32 


POTASSIUM  PICRATE  CeH,(NO,),OK. 

Data  for  the  solubility  of  potassium  picrate  in  aqueous  solutions 
alcohol,  methyl  alcohol  and  of  acetone  at  25^  are  given  by  Fisher  (1914 

POTASSIUM  PHOSPHATES 


Solubility  of  Potassium  Acid  Phosphate 

,  KH,P04.H,PO«,  in 

(Parravano  and  Midi,  1908.) 

Determinations  by  Synthetic  (sealed  tube)  Method. 

Gms. 

Gma. 

f. 

KH,P04.Ha>04 

per  100  Gms. 

Sat.  Sol. 

SoUd  Phase. 

f. 

KHsP04.H«P04        Coj 
per  100  Gms.         ^** 
Sat.  Sol. 

-0.6 

3.337 

Ira 

65.2 

68.44       KH,F 

-2.5 

12.13 

(( 

78 

72.43         " 

-6.7 

29.43 

(1 

87. 5 

77.6 

-  9.2 

36.98 

M 

105.5 

85.9 

— 13  Eutec. 

44 

"  +KH,P04 

120  tr. 

pt. 

92.1 

o(?) 

45.8 

KH,P04 

135 

96.1            K 

+  10.9 

SO.  3 

II 

139 

100 

One  liter  of  sat.  aq.  solution  contains  249.9  gms.  KHsPOi  at  f 

(Mttthmann  f 


555  POTASSIUM  PH08PHATK8 

n  or  PoTASSiuif  Acid  Phosphate,  KHiP04.HaP04,  in  Anhydrous 

Phosphoric  Acid. 

(Pumvano  ud  Midi,  1908.) 

nations  by  Synthetic  (sealed  tube)  Method. 

*    ^  GiM.  per  loo  Gnu.  Sat.  Sohition. 

KH,PO^H,POr*^      KH«PQi. 
38.5  18.17  10.56 

«4  58.42  33.97 

"o  77.53  45.08 

126.5  92.26  51-90 

nuuM  IN  THB  System  Potassium  Hydroxide,  Phosphoric  Acid, 

Water  at  25**. 

(D'Ans  and  Schrriner,  x9xoa;  Parker,  19x4.) 

ilts  of  these  investigators  agree  satisfactorily  when  plotted  on  cross- 
per.  The  following  iif^res  were  read  from  the  curves.  Some  uncer- 
ts  in  regard  to  the  solid  phase  in  contact  with  some  of  the  solutions. 


>Gii».Sat.Sol 

^        Solid  Pbaae. 

Gnis.Srt.Sol.        

PO.. 

K. 

K>|. 

0 

KOH.3H.O 

7 

4 

Ka>0«+K«HPO« 

0.24 

•«+K,PO.^H^ 

6 

3-6 

K41P0« 

0.5 

VQi.AO 

5 

3-^5 

M 

I 

M 

4 

3.65 

"     or  KH|P0«(?) 

1.5 

« 

3 

3.3 

1    -          «      0) 

2 

M 

3 

1-7 

t     -            "       (?) 

2.5 

M 

i-S 

i-S 

-       (?) 

2.9 

M 

1.6 

3 

KHsPOi 

2.9 

-+K,PO. 

3.1 

4 

M 

3 

K,PO. 

2-5 

6 

M 

3.4 

M 

3 

8 

M 

3.6 

M 

1.65 

6 

KH|P0,.H»P0«  (Patke 

3.75 

M 

I -35 

8 

M                                M 

oint  data  for  KPOt  +  KiPsOr  are  given  by  Parravano  and  Calcagni 
>). 

UU   HYP0PH08PHATE,  etc. 

Solubility  in  Water. 

(Saber —  Liebiff't  Ann.  axx»  i.  8a.) 

Gm.  Saltper  100 
Sah.  FormuU.  Gma.  HaO. 

C5d!       '         Hi. 

Hypophosphate  K4P20e.8H,0  400 

Hydrogen  Hypophosphate  K,HP,0«.3H,0  200 

Di  Hydrogen  Hypophosphate  K2HjP,0«.3H,0  33               100 

Tri  Hydrogen  Hypophosphate  KH,P,Oe  66.6           200 

Penta  Hydrogen  Hypophosphate  KaHgCPjO,),.  2H,0  40  125 

Hydrogen  Phosphite  KHJ^O,  172  (2o<0 

HypojAosphite  KH^O,  200(25*0      333 

HypophosjAitc  KH,PO,*  143(25^    28 

^  Solvent  alcohol. 

DM  PH08PH0M0LYBDATB  K«P04.iiMoOt.i}HsO. 

.  H|0  dissolve  0.0007  fSJ^-  ^t  30**. 

.  aqueous  10%  HNOs  dissolve  0.204  gm.  at  30^  (Donk,  M.  G..  190s) 
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POTASSIUM  SEUNATE  K,Se04. 

Solubility  in  Water. 


f.  -20».  -5*. 

Gms.  K2Se04  per  icx>  gms.  solution    51.5      51.7 
100  gms.  HsO  dissolve  115  gms.  KsSeOi  at  12^ 


+5*. 
52 


ir. 


S2.6     S^l 


<i 


POTASSIUM  SnJCATE  K,SiO,. 

Data  for  equilibrium  in  the  systems  KtSiOs  +  Hrf),  KiSiiOi  +  H/), 
SiOi,  SiOt  +  HiO  and  KjSiOi  +  SiOt  +  HtO,  at  temperatures  between 
1000*  +,  determined  by  the  "  hydrothermal  quenching  method/*  are  giv 
Morey  (191 7). 

POTASSIUM  STANNATE  KsSnO>.3H/). 

100  gms.  HsO  dissolve  106.6  gms.  at  lo^  and  110.5  gms.  at  20^    Sp. 
10®  =  1. 618  at  20*  =  1.627.  (Ordwv, 


:^V 


^ 


.at 


POTASSIUM  SULFATE  KsSOi. 

Solubility  in  Water. 

(Mulder;  Andrae,  1884;  Trevor,  1891;  Tilden  and  Shenstone,  1884;  Berkeley,  1904; 


alsoEUid. 


f. 


Gms.  K3SO4  per  100  Gms. 


O 
ID 
20 

25 
30 


Water. 

7-35 
9.22 

II. II 

12.04 

12.97 


f. 


Gms.  K»SO«  per  100  Gms. 


f. 


Gms.KtSOiperi 


tin) 


Water. 
22.8 


Solution.  '  '         Water.  Solution. 

6.85        40      14.76      12.86  90 

8.44     50    16.50    14.16  100 

10        60    18.17    1538  120 

10.7s     70    19-75    16.49  143 

11.48     80    21.4     17.63  170 

Sp.  Gr.  of  solution  saturated  at  18®  =  1.083. 

The  determinations  of  Berkeley  (1904),  which  were  made  with  exceptiooai 
are  as  follows: 


24.1 
26.5 
28.8 

32.9 


18 
19 

20 
22 

24 


Ao  Sp.  Or.  of  Sat.    Gms.  KsS04  per 

Solution.  zoo  Gms.  H|0. 

0.40  '  1.0589  7.47 
15.70  1.0770  10.37 
31.45    1. 0921   .   13.34 

42.75       i.ioio  15.51 


V. 

58-95 

74.85 
89.70 

loi.i  b.  pt.      1. 1207 


Sp.  Gr.  of  Sat. 
Solution. 

I. 1089 

i-"57 
1. 1 194 


Gms.K< 

xoo 

18. 

20. 
22. 

24- 


'SI 
94 

care, 


Individual  determination  in  good  agreement  with  the  above,  are  given  b 
Blanc  and  Schmandt  (191 1);  Greenish  and  Smith  (1901);  Osaka  (1903-8);  N 
(1910);  Smith  and  Ball  (1917). 

Solubility  of  Mixed  Crystals  of  Potassium  Sulfate  and  Ammoni 

Sulfate  at  25®. 

(Fock,  1897) 


1 

^  1 


Grams  per  Uter. 


K^04 


127 

135 
84 

59 

40 

o 


9 

7 
20 

28 

27 

00 


(NH4)aS04. 
00 

"5-7 


Maiigram  Mds.  per  Liter.   ^^'^^ 
'k^oT        (XHSsoT       &StiSn. 


cent 
in 


281. 1 

355  o 
482.7 

542 -3 
Results  are  also  given  for  14°,  15 


734 

778.5 

483 

340 

231 
00 


0.0 
874.6 
2126 
2685 

3650 
4100 


100 

47.1 
18.5 
II. 13 

598 
000 


Sp.  Gr. 

of 
ScJutioo. 

1.086 

1. 149 

I    200 

1.226 

1.246 

I -245 


100 
91. 
80. 
6S 

21 


^8 
SJ 


I6^  30°,  46**,  and  47"*- 
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BiLiTY  OF  Potassium  Sulfate  in  Aqueous  Ammonia  Solutions  at  20*. 

(Girard.  1885) 

►- NHj  per  100  cc.  solution       o  6.086     15.37    24.69    31.02 

i-  KsS04  per  loo  cc.  solution  10.80    4.10       0.83      0.14      0.04 

le  liter  sat.  solution  in  water  contains  105.7  gms.  KsSOi  at  20**. 
le  liter  sat.  solution  in  5.2%  NHj  contains  45.2  gms.  K1SO4  at  20®. 

(KoDowalow,  x899b.) 

Solubility  Data  for  the  Reciprocal  Salt  Pair 
K,S04  4-  BaCO,  <^  K,COa  +  BaSOi. 

(Meyerhoffer,  1905.) 


Gnss.  per 

100  Gms. 

Gms.  per  100  Gms. 

Sol. 

Solid  PhaM. 

V. 

^t. 

Sol. 

SoUd  Phase. 

K.SO. 

KtC^h- 

K,S04. 

K4CO,: 

10.76 

0 

KtS0«+BaS04 

25 

0.602 

7-35 

BaC0,+BaS0« 

6.76 

5  85 

<«           «« 

25 

0.173 

2.85 

« 

3  92 

12.6 

4(                    ** 

80 

0.613 

2.49 

« 

2.485 

17.81 

"+BaCQ, 

80 

1-39 

4.88 

«« 

1.72 

22.1 

K,SO«+BaCOi 

80 

71 

15 -33 

"-|-K^SO» 

0.0886 

28.5 

<i            •• 

100 

0.797 

2.36 

BaCQi+BaS0« 

0.023 

531 

"  +K,CO,.tHiO 

100 

1.83 

4.51 

«               •• 

0 

53-2 

K«CQ|.aH,0+BaCO, 

100 

9.42 

136 

"  +K,S04 

Solubility  of  Mixed  Crystals  of  Potassium  Copper  Sulfate  and 

Ammonium  Copper  Sulfate  in  Water. 


uS04.ICSO4.6H,O  and  CuS04(NH4)iS04.6H,0  at  I3'*-I4* 


I<)IipcriooMols. 
Sdt. 


NH«S*lt. 

«         I   035 
>897   0.8618 

269    0.6490 
570    0.5887 


"hial.  per  cent  K  Salt. 
t  "  * 

in  Scdution.    in  Solid. 

O  O 

5.06  10.34 

16.76  33.05 

30.40  46.22 


Mols.  per  100  Mob. 
KSalt.         NH«  Salt. 

o . 2946    o . 5096 

0.3339   0.3319 
0.4560   O.I961 

0.4374     O 


(Fock,  1897.) 

Mol.  per  cent  K  Salt. 
in  Solution.  '\fn  Solid. 

36.63      58.20 

50.15  75-34 
69.93  S3S6 
100    100 


H-ubility  of  Some  Potassium  Double  Sulfates  in  Water  at  25". 

(Locke,  190a.) 


Double  Salt. 

rpta-ssjum  Cobalt  Sulfate 
Copper 
Nickel 
Zinc 


II 


« 


II 


u 


Formula. 

KjCo(S04)».6H,0 
K,Cu(S04)j.6H^ 
K,Ni(S04),.6HsO 
KjZn(S04)j.6H20 


Gms.  Anhydrous  Salt 
per  100  Gms.  Hfi. 


ny< 
Gr 

12.88 
11.69 

6.88 
13  19 


'"ixmr  of  Potassium  Nickel  Sulfate  and  also  of  Potassium  Zinc 
^ATE  IN  Water,  Each  Separately  Determined  at  Different  Tem- 

^.TURES. 

Gms.  per  100  Gms.  HjO. 


f. 

K,Ni(SOJ, 

KsZn(S0«), 

.611^. 

.6H,0. 

0 

6 

13 

10 

9 

19 

20 

14 

26 

25 

16 

30 

30 

18 

35 

Gms.  per  too  Gms.  ITjO. 

f. 

^•»' 

K,Zn(SOJ, 

.6H,0. 

40 

23 

45 

50 

28 

56 

60 

35 

72 

70 

43 

88 
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Solubility  of  the  Three  Hydrates  of  Potassium  Ferrosul 
IN  Water  at  Different  Temperatures. 

(KQster  and  Thid,  X899) 
K9S04.FeS04^HsO.  K^S04J^eSQ«^sO.  K^SQ«JeSO, 


%•. 

cc.N/ioKMiiO«  Gma   KaSd«  cc.N/ioKMnO« 

per  ace.          J'eSO«  per           per  t  cc. 

Soltttiaa.          zoo  cc.  Siol.            Solutiaii. 

Gms.K^SO^ 

JeSOi  per 

xoo  ccSol. 

cc.N/ioKMsa 
per  ace 
SolotiaB. 

OS 
17.2 

12.4 
17.0 

18.36 
25.16 

155 
18. 1 

22.94 
26.79 

15 -4 

21.6 

40.1 
60 
80 
90 

24.8 
29.0 

30. 6 

•    •  • 

36.72 
42.93 

45  29 

•  •  • 

21.9 
24.1 

29.6 

32.41 
3568 

40.46 

43-^2 

27.6 

28.8 
28.6 

28.9 

95 

•   •   • 

•  •  • 

29.8 

44" 

27.7 

Solubility  of  Mixtures  of  Potassium  and  Lead  Sulfates 
Potassium  and  Strontium  Sulfates  in  Water. 

(Barre,  1909.) 

ResulU  for  KsSOi  +  PbS04.  Results  for  KsSOt  +  \ 


f. 

Cms.  K^« 

per  100  Gms. 

Sat.  Sd. 

Solid  Phase. 

f. 

Gms-K^Oi 

per  xoo  Gms. 

Sat.  Sol. 

7 

0.56 

PbS0|.K«S0« 

17s 

1.27 

17 

0.62 

4« 

50 

1.88 

50 

1.09 

M 

75 

2.71 

75 

1.37 

M 

ICX> 

390 

100 

1.69 

M 

Solubility  of  Potassium  Sulfate  in  Aqueous  Solutions  of 

Chloride,  Bromide,  and  Iodide. 

(Blares,  X89X.) 

Interpolated  from  the  original  results. 


Grams  KaSOi  per  xoo  cc. 
Solutions  of: 

in  Aq. 

KCl 
at  I a. 5*. 

RBr 
at  14'. 

Kl 
at  xa.i*. 

9.9 

10.16 

9  9 

83 
7.0 

9.1 
8.2 

9.2 
8.4 

s-7 
4.6 

7-4 
6.6 

7-7 
7.2 

35 

6.0 

6.6 

... 

5-5 

6.0 

Grama  Halosen 
Salt  per  100 
cc.  Solution. 

O 

2 

4 
6 

8 

10 

12 


Solubility  of  Potassium  Sulfate  in  Aqueous  Solution 

Hydroxide  at  25®. 

(D'Ans  and  Schreiner,  x9xo.) 


Mob.  pel 
Sat. 

'  xooo  Gms. 
Solution. 

K,S0,. 

Gms.  per  100  Gms. 
Sat.  Solution. 

Mols.  per  xooo  Gms. 
Sat.  Solution. 

(KOH),. 

KOH.          K,S0«. 

(KOH),.        KtSO,. 

0 

0.617 

0              10.75 

2.86      0.03s 

0.258 

0.433 

2.892      7.544 

3.42         0.009 

0-433 

0.280 

4.854      4.878 

4.809      0 

I-I3 

0.137 

12.67         2.386 
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iiLiTT  OP  Mixed  Crystals  of  Potassium  Sulfate  and  Potassium 

Chromate  at  25** 

CFock.  X897.) 


laoh.  per  Untt* 

Gnnit  per  Liter. 

k^in 
Soltttiaa. 

Sp.Gr. 

of 
Solutko. 

Mol.  percenl 
Solid  Pkaie. 

KaCrC. 

K,S04. 

KsCrO«: 

0.0 

107.7 

0.00 

100. 0 

1.083 

100. 0 

103 

106.0 

20.02 

85  SI 

1.092 

99-65 

691.8 

59  46 

134  s 

33  01 

1. 141 

97-30 

1496.0 

30 -47 

290.5 

10.50 

1. 231 

91.97 

2523 

19.30 

490. 5 

4.21 

I   356 

28.43 

2687 

17  54 

522 -3 

360 

1-377 

2.41 

2847 

00 

553  S 

0.00 

1-398 

0.00 

0.0 

127.9 

0.0 

lOO.O 

1.0863 

100. 0 

103.4 

107.6 

20.1 

85-65 

1.0934 

99.78 

452 -7 

80.72 

88.0 

55-55 

I -"35 

98.49 

948.2 

48.64 

184.4 

22.72 

I. 1700 

96.07 

146^ 

26.68 

285.6 

9.41 

1.2255 

85-77 

2681 

51-61 

521.2 

21.09 

1.3688 

25 -73 

2715 

0.00 

527  •» 

0.00 

1.3781 

0.00 

Solubilitt  of  Potassium  Sodium  Sulfates  in  Water. 


DoDbfeSdt. 

f. 

Gmt.per  xoo 
Gms.H/). 

Authority. 

KiS04.NatS04 

103  5 

40.8 

(Penny,  1855.) 

KtS04.NaiS0« 

4.4 

9.2 

(Glftdatone,  1854-) 

« 

12.7 

10. 1 

tt 

100 

25 

iiuTY  OF  Potassium  Sulfate  in  Aqueous  Solutions  of  Sodium 

Sulfate. 


nilts  at  25''. 

Results  at  34"* 

and  at  60 

\ 

I  ud  Ban,  19x7.) 

(Nacken,  1910.) 

xr  xoo  Gms. 

Sat.  Sol.  at  34'- 

Gms.  per 
Sat.  Sol. 

Na,SO«. 

100  Gms. 
atfor 

KtS04. 

Solid  Phase 
at  34*  and  at  60*. 

KtSO,. 

Na,SO«. 

K.SO4. 

12.05 

0 

II. 9 

0 

15-3 

K^4 

12.33 

7.1 

10.7 

6.6 

13-9 

"  +Glaserite 

12.65 

31-4 

4.3 

27.1 

8.2 

Na«S0«+Miz  cryitab 

12.89 

33-^ 

0 

3^-3 

0 

Na.S0, 

13    12 

ional  data  for  the  above  system  at  15**,  25**,  40*',  so**,  6o*,  70"  and  80"  are 
y  Okada  (1914)*  The  results  show  that  potassium  and  sodium  sulfates 
double  salt  of  the  composition  ~K«Na(S04)s.  This  double  salt  dissolves 
sulfate  as  a  solid  solution  but  not  potassium  sulfate. 
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Solubility  op  Potassium  Sulfate  in  Aqubous  Solutions  of 

Acid  at  18". 

(Stortenbecker,  1902.) 


Mob. 

per  xoo 
fHfS04 

Mols. 

Mols. 

per  100  Mob. 

K^SO*- 

-HH/). 

Sdid  Phase. 

K,S04+H,S04+H/). 
KjbO,.                  H,S04.* 

s 

ICSO*. 

H,bU4. 

1. 10 

0 

WO, 

2.80 

5  79 

K«! 

159 

0.9s 

*< 

2.61 

5.61 

K,! 

2.49 

2.70 

« 

2.2$ 

6.19 

• 

2^75 

3-17 

K,S0«.KHS0« 

1.08 

7.94 

275 

374 

(( 

0.77 

9.2 

2.83 

S-oS 

M 

0.44 

22.7 

Solubility  of  Potassium  Sulfate  in  Aqueous  Solutions  of 

Acid  at  o®. 

(D'Ans,  z9o9a.) 


.Sd 


Mob. 

iS. 

1000 
Sol. 

Cms. 

Solid  Phase. 

Mob. 

S. 

xooo 

Sol. 

>Giiis. 

KsSO,. 

H,S04. 

k,rSO«. 

HtSO,: 

O.S3 

0.37 

K,S04 

0.61 

2.12 

0.64 

0.7s 

« 

0.54 

2.29 

0.74 

1.08 

"  +K^(S0J. 

0.53 

2.30 

0.73 

113 

K«H(S0«)t 

0.43 

2.48 

0.71 

1.44 

f< 

0.28 

3  04 

0.69 

1.66 

«( 

0.12 

4  43 

0.69 

1.88 

"  +K« 

0.09 

5  27 

Ka  and  Kb  are  acid  sulfates  between  KsHCSOOs  and  KHSO«. 
tions  were  not  determined. 


Kb 


Th. 


Solubility  of  Potassium  Sulfate  in  Aqueous  Solutions  of 

Acid  at  25°. 

(D'Ans,  1909a,  1913;  see  also  Herz,  1911-12.) 


Mob.  pel 

-  1000  Gms. 

Mob.  per 

1000  Gms. 

Sat 

.  Sol. 

SoUd  Phase. 

Sol. 

Sol 

KjSO*. 

H,b04. 

K,S04. 

H2SO4-I-SQ,. 

1.27 

131 

K,S04+K,H(S04), 

0.250 

8.10 

KH,(5 

1-33 

1.99 

K^(S04),+Ky 

0.352 

8.15 

«« 

1.24 

2.03 

Ky 

0.364 

8.16 

"  +; 

^13 

2.17 

t< 

0.341 

8.29 

KHKS 

1.04 

2.35 

"   -f  KHSO4 

0.322 

8.33 

M 

1.032 

2-345 

KHSO4 

0.325 

8.45 

U 

0.67 

2.83 

« 

0.346 

6.62 

U 

0.22 

4-13 

(( 

0.384 

8.57 

U 

©•15 

5.36 

«< 

0.412 

8.71 

U 

0.583 

8.82 

U 

KjSO*. 

H,S04+S0,. 

0.880 

8.65 

"  4 

O.171 

6.42 

KHSO4 

0.899 

8.63 

KHS, 

0.190 

6.60 

« 

0.882 

8.70 

«4 

0.266 

6.91 

"  -f  KH,(S04),.H^ 

0.561 

8.06 

M 

0.182 

7.26 

0.365 

9.80 

m 

0.157 

7.62 

0.4S 

078 

M 

0. 167 

7.88 

0.665 

Q.80 

M 

0.201 

8 

0.937 

9.66 

M 

Ky  =  an  acid  sulfate  between  KjH(S04)i  and  KHSO4  of  which  the 
position  was  not  determined. 
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Solubility  of  Potassium  Sulfate  in  Aqueous  Alcohol. 

(Genurdin,  1865;  Schiff,  1861.) 


In  Aq.  Alcohol  of  0.939 
Sp.  Gr.  =-  40  Wt.  %. 


In  Alcohol  of  Different 
Strengths  at  15®. 


f. 

Cms.  RsS04  per  100 
Cms.  Alcohol. 

Weight  per 
cent  Alcohol. 

Cms.  KsS04  per  xoo 
Cms.  Sat.  SoL 

40 

0.16 

10 

390 

80 

0.2I 

20 

1.46 

60 

0.92 

30 

0.56 

40 

0.21 

UBiLiTY  OF  Potassium  Sulfate  in  Aqueous  Alcohol  at  25®. 

(Fox  and  Gauge,  1910.) 


per  too  Cms.  Sat.  Solution. 


7 

I 


CH«OH. 

1-35 
4.80 

7.80 

9.70 
12.34 

14  SI 


H,0. 
89.48 
88.30 
87.24 

85.98 
84.09 

82.78 


Cms.  per  100  Cms.  Sat.  Solution. 

A 


1L20O4. 

2.66 
1.83 
0.97 
0.41 
0.22 
0.016 


C,H»0H. 
15.26 


20 
26 

35 

43 
69 


50 

91 
97 
90 

26 


H,0. 
82.08 
77.67 
72.12 
63.62 

55.88 
30.72 


UBILITY  OF  Potassium  Sulfate 

Chloral  Hydrate  Solutions, 
per  xoo  Cms.  Sat.  Solution. 


AT  25®  (Fox  and  Gauge,  1910.)   IN: 
Aqueous  Glycerol  Solutions. 


CCUCHCOH),. 
6.44 
9.09 

12.38 
13.20 
22.07 

33  IS 
44.40 

47  30 
62.82 

70.28 

80.36 

85.26 


84.43 
82.50 

79.83 

79-49 
72.05 

62.31 

52.24 

49.78 

35.18 

27.97 

18.24 

13.66 


Gms. 

per  100  Gms.  Sat. 

Solution. 

r~  ^ 

(CH^H),CHOH. 

HjO. 

8.87 

8.96 

82.17 

7 

69 

13 

36 

78.95 

6 

47 

20. 

34 

73.19 

5 

83 

24 

15 

70.02 

4 

44 

Zl- 

73 

61.83 

3 

6s 

40 

40 

55-95 

3 

•38 

43 

52 

53.10 

2 

.69 

50 

.18 

47-13 

2 

.07 

57 

.22 

40.71 

I 

■SI 

67 

•94 

30 -53 

0 

.98 

78 

.18 

20.84 

0 

73 

98. 

28 

0.99 

UBILITY  OF  Potassium  Sulfate  at  25®  (Fox  and  Gauge,  1910.)  in: 


^Ueous  Acetone  Solutions. 


Aqueous  Pyridine  Solutions. 


"^r — c;^ 

.  per  TOO  Gms.  Sat.  S 

olution. 

Gms. 

per  TOO  Gms.  Sat. 

A. 

Solution. 

v*^^^^ 

(CHa),CO. 

H/). 

K,SO«. 

CH<(CH.CH),>N. 

H/). 

4.92 

87.88 

7-95 

4.23 

87.82 

10.06 

84.92 

4  77 

13.90 

81.33 

»     ^ 

16.23 

80.81 

2.75 

24.51 

72.74 

o^f  ^ 

24-31 

74.19 

1.47 

34.19 

64  34 

o'tl 

37.19 

62.34 

0.45 

46.29 

53.26 

C^     — ^ 

46.29 

53.51 

0.12 

55.9.S 

43.95 

-*>3 

62.40 

37.57 

0.006 

75.90 

24.09 
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Solubility  of  Potassium  Sulfate 
Aqueous  Ethylene  Glycol  Solutions. 

Cms.  per  xoo  Gnu.  Sat.  Solutioa. 


K«SO«. 
9.67 
7.69 

5-74 

3-57 

1.83 


(CHiOH),. 
3.16 

9-79 
18.47 

32.11 
49  03 


87.17 
82.53 

75-79 
64.32 

49.14 


AT  25^  (FoK  And  Gsoge,  191a)  VH: 

Aqueous  Mannitol  SolutioQi. 
Gnu.  per  xoo  Gms.  Sit  SolntioB. 


K,S04. 
10.32 

9.61 

9.19 

8.66 
8-35 


(CH01D«(CB«OH)»    Bfi. 


3-20 

8.3s 

11.26 

14.30 

17.22 


86.48 

82.04 

79-55 
77-0* 
74.43 


r£35C 


Solubility  of  Potassium  Sulfate  at  25®  in: 


Aq.  Sucrose  Solutions. 
(Fox  and  Gauge,  1910.) 

Gms.  pter  zoo  Gms.  Sat.  Solution. 


K,SO,. 

CuHaOi;. 

H/). 

9-65 

9-56 

80.79 

8.6s 

18.55 

72.80 

7.42 

28.16 

64.42 

6-35 

37.24 

56.41 

S-2I 

47. 55 

47.24 

4.24 

57 

38.76 

Aq.  Potassium  Acetate  Sol«tioos> 

(Foe,  1909.) 
Gms.  per  xoo  Gms.  Sst  Sohtii*. 


K«S0«. 
6.65 

5.09 

3.99 

2.35 
1.23 

0.39 


CHsCOOK. 
6. II 

8.68 
11.29 

15. 59 
20.12 

29.9s 


BA 
87.24 


.'3. 


1 00  gms.  glycerol  of  J  » i  .255  dissolve  i  .3 1 6  gms.  KsS04  at  ord.  temp.   (V< 


Solubility  of  Potassium  Sulfate  in  Aqueous  Acetic  Acid  and 

Aqueous  Phenol  Solutions  at  25®. 

(Rothmund  and  Wilsmore,  x9oa.) 


^^ 


In  Aq.  Acetic  Acid. 

Mols.  per  Liter.  Grams  per  Liter. 


CH^OOH. 
0.0 
0.07 

0.137 
0328 

0.578 

1. 151 

2.183 


KaS04. 
06714 

06619 

0.6559 

0.6350 

0.6097 

0-5556 
0.4743 


CHsCOOH.    KSSO4. 


In  Aq.  Phenol. 

McJs.  pw*  liter.  Grams  pv 

CeHcOH. 


0.0 

4.2 

8.22 

19.68 

34.68 

69.06 

128.58 


117. 0 

115-4 

114. 4 
no. 8 
106.3 
96.87 
82.70 


0.0 

0032 

0.064 

0.127 

0236 

0308 

0.409 

0.464 


KiSQc. 
0.6714 

0.6598 

0.6502 

0.6310 

0.6042 

0.5834 
0-5572 
0.5480 


0.498  (sat.)  0.5377 


CsHsOH. 
00 

3  01 
6.02 

11.94 

22.19 
28.97 

38.46 

43.63 
46.82 


100  gms.  water  dissolve  10.4  gms.  K2S04  -f  219  gms.  sugar  at  31.25*,  or 
gms.  sat.  solution  contain  3.18  p^ms.  K1SO4  +  66.74  gms.  sugar.  (KOkr,  1 

100  gms.  95%  formic  acid  dissolve  36.5  gms.  KtSD4  at  21®.  (Ascfaaa.i 

100  gms.  95%  formic  acid  dissolve  14.6  gms.  KHSO4  at  19.3*.  " 

100  cc.  anhydrous  hydrazine  dissolve  5  gms.  KsS04  at  room  temp. 

(Welsh  and  Brodoson.  1 
100  gms.  hydroxylamine  dissolve  3.5  gms.  KsS04  at  17-18^  (deBmya,! 


Freezing-point  Data  (Solubility,  see  footnote,  p.  i)  Are  Given  for  it 

Following  Mixtures: 


K,S04  +  K2WO4. 
-h  Ag,S04. 
-f  NaCl. 
-h  Na2S04. 
+  SrS04. 


i( 


II 


II 


II 


CAmadori,  1913.) 

(Nacken,  1907b.) 

(Sackur,  1911-1  a.) 

(Jaenecke.  1908;  Nacken.  1907  (b)  (c);  Sackur,  X9EI-11). 

(Grahmann,  1913;  C^cagni,  xgia,  19x3a.) 
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8IUM  BiSULFATB  KHSO«. 

Solubility  in  Water. 


HSOiper  loo 

gms. 

o*. 

.  HiO          36.3 

ao*. 
SI. 4 

40*.                xoo*. 
67.3             121. (^ 

80|>.  560. 

BIUM  PerSULFATB  K,SA. 

Solubility  in  Watrr. 

Clarugi.  X904.) 

xoo  cc  Sat.  SoL 
1.620 
2.156 
2.600 

^               Gmt.  K«SaO|  per 
*  *               xoo  oc.  Sat.  Sol. 

15              3- 140(3.7) 
20              4-490 
25              5.840 

f. 

30 

35 
40 

Giiii.K^ALPer 
xoo  oc.  Sat.  Sol. 

7.190(7.7) 

8.540 

9.890 

suits  in  parentheses  are  the  averages  of  a  large  number  of  determinations 
tta  (1906).  This  investigator  employed  constant  agitation  for  various 
if  time.  Tarugi  approached  equilibrium  from  above  as  well  as  below  but 
he  solutions  only  at  intervals.  The  determination  of  the  dissolv^  per- 
ras  made  by  boiling  a  measured  volume  of  the  clear  saturated  solution  for 
uid  titrating  the  HiSOi  liberated,  according  to  the  equation  KsSiOi+HsO 
i  +  H1SO4  +  O.  Taru^  also  reports  that  the  presence  of  a  number  of 
ind  other  salts  in  solution,  does  not  appreciably  alter  the  solubility  of 
n  water, 
ns.  H^  dissolve  1.77  gms.  KsSiOs  at  o^  (Manhall.  1891.) 

7BILITY  OP  Potassium  Persulpatb  in  Saturated  Aqueous  Salt 

Solutions  at  12®. 

(PajetU,  1906.) 

ccesB  of  the  salt  and  of  KiSiOs  was,  in  each  case,  added  to  water  and  the 
stirred  at  constant  temperature  for  10  to  20  hours.) 

Salt.  ^T^^^i  Salt.  ^"?.^^S 

*"•*•  xoo  Gnu.  Sat.  Sol.  ^"*"  xoo  Gms.  Sat.  SoL 

iter  alone  3  196  KjSOi  0.798 

4S04.ioH^  6.238  KHSO4  0.336 

HSO4  8.842  RNQi  0.904 

«HP04.i2HsO  4  766  K2CQ1  0.0146 

«B/>7.ioH^  3.825  KHCQi  0.317 

NQi  19.302  MgS04.7HjO  2.990 

tCQi.ioH^  5.682  CaS04.2HjO  3.384 

HCQi  5  042 

ooal  determinations  made  with  salt  solutions  of  lower  concentrations 
jration,  gave  the  following  results  at  12.5^ 

Gma.  Salt  per       Gms.  K^A  Gms.  Salt  per      Gms.  K«SaO| 

It.  xoo  Gms.  per  loo  Gms.  Salt.  loo  Gms.         per  zoo  Gms. 

HdO.  Sat.  SoL  HdO.  Sat.  Sol. 

2.304  4- 297  NaHS04         5-2x8  4-556 

I  3-652  4- 230  NaNOi  3  696  4-613 

loHsO        7  4.554  NaiHP04       3.086  4446 

HUM  Ethyl  SULFATE  K(C,H»)SO«. 

Solubility  in  Water. 

(IIIii«iiorth  and  Howard.  1884) 


f. 

Gms.  K(CH«)SQ| 

per  too  Gms. 

Sat.  SoL 

-14.2 

45  01 

0 
+15 

53  71 

62.3s 

POTASSIUM  Ethyl  SULFATE 
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Solubility  of  Potassium  Ethyl  Sulfate,  Potassium  Methyl  Sulfate  axd 
OF  Potassium  Amyl  Sulfate  in  Water,  Determined  by  thb  FiEEaiKr 


poiNT  Method. 

Results  for  K(C,H»)S04 
+  H,0. 

t*  of     ^  Gms. 


catiOQ. 

—  2.2 

—  4.9 

—  8.2 

—  12. 1 

—  14.2 

—  6 
o 

+15 


per  100 
Gms.  Sol. 


Solid 
Phase. 


(Illingworth  and  Howard,  1884.) 

Results  for  K(CH|)S04 
+  H,0. 

SoU.^.  K(CHJSO,        Solid 

°^-  (5SL.'IS.     '''^- 


ID 
20 

30 
40 

45.01 
SO 

53-71 
^2.35 


Ice 


M 


—  2 

-  3 

-  5 

-  8 


3 
6 


10 

15 
20 

30 


Ice 


Results  for  K(CiHu)SQi 

Ao  _f         Gfn& 
SoUdifi-  K(C|Hu)SOi  SbH 
catioa.     ^'^    »* 

loe 

M 


I 


(( 


—  1.9      10 

-  4.3      20 

-  5  4  24 


« 


•+K(C,Hj)S04  - 1 1 . 8  3Q .  84 

K(C,Hj)S04      —11.5  40 

O  47.1 

-I-12.3  54.8 


+K(CH,)S04—  4.8  25 
K(CH,)S04  O       33.44 

+  17.3  59.46 


+K(C:iH«)80b 


*t 


POTASSIUM  Sodium  SX7L7ITE  KNa,H(SO,)t.4HsO. 
100  gms.  H2O  dissolve  69  gms.  of  the  salt  at  15^ 


(Sdnrick(r.M 


20      o.  273 

20         0.342 
20         0.84 
15-20    16.6 


AuUiaiia- 


(Sandquist,  i9^ ' 


POTASSIUM  SULFONATES 

Solubility  in  Water. 

Cms.  Anhy- 
Salt.  t*.    drousSaltper 

xoo  Gms.  HQO. 

Potassium  Naphthalene  Monosulfonate.^HsO  25      8.48*      (Witt,  19x50 

2  Phenanthrene  Monosulfonate.iHsO 

3  "  "  .oH,0 
10            "                     "  .iH,0 

0  Guaiacol  Sulfonate  (Thiocol)  15-20  16.6       (Squired 

•  rf  •■  1.029 

100  cc.  90  vol.  %  alcohol  dissolve  0.25  gm.  thiocol  at  I5®-20**.    (Squire and  Cfcine^^* 

POTASSIUM  SULFIDE  K,S. 

Fusion-point  data  for  KjS  -|-  S  are  given  by  Thomas  and  Rule  (1917). 

POTASSIUM  Antimony  SULFIDE,  see  Potassium  Sulfoantimonate,  p.  5 

POTASSIUM  TARTRATE  (K2C4H40e)2.H,0. 

100  gms.  H2O  dissolve  138  gms.  K2C4H4O6  at  16.6®,  Sp.  Gr.  of  sat.  sol.  = 

(Greenish  and  Smith, 

POTASSIUM  (Bi)  TARTRATE  (Mono)  KHC4H4O6,  Cream  of  Tartar. 
Solubility  of  Mono  Potassium  Tartr.ate  in  Water. 

(AHuard,  1865;  Roelofscn,  1894;  Blarez,  1891;  at  20^  Magnanini,  1901;  at  25*,  Noyes  and  (^ement^ 


Vf^ 


1^ 


;oo. 


I 

.1! 


f. 

o 
10 
20 

25 
30 


Gms.  KHQH^Of  per  100 
Gms.  Solution. 

A 


0.30  (R.) 

0.37 
0.49 

0.58 
0.69 


0.32  (A.) 

0.40 

0.53  (M.) 

0.654  (N.  and  C.) 

0.9  (A.) 


0.35  (B.) 

0.42 

0.60 

0.74 

0.89 


f. 

40 

50 

60 

80 

100 


Gms.  KHCJIiOi  1 
Gms.  Solutio 


u 


0.96 
1.25 


1.3 
1.8 

2.4 
4-4 
6.5 


l8o 


Wt. 

CH.0H 
in  Solvent 

O 

10 

20 

30 
40 


rftsof 
Sat.  Sol. 


Wt.  % 

CsH^OH 

in  Solvent. 

50 

60 

80 

92.3 
100 


dn  of 
Sat.  Sd. 

0.912 
0.890 
0.842 
0.807 
0.789 


Gms- 


Solubility  of  Mono  Potassium  Tartrate  in  Aqueous  Alcohol  a 

(Seidell,  1910.) 

Gms.  KHC4H4O4 

per  100  Gms. 

Sat.  Sol. 

1.002  0.649 

0.985  0358 

0.970  0.210 

0.953  O.I3I 

0.933  0.087 
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TY  OF  Mono  Potassium  Tartrate  in  Aqueous  Alcohol  at  i8*. 

(Paul,  X917.) 

IsHftOH  per  100  cc.  solvent        o  5  8  10 

[HC4H4O6  per  liter  sat.  sol.       4 .  903      3 .  58      2 . 94        2.57 

mate  determinations  at  other  temperatures  are  given  by  Roelofsen 
;  by  Wenger  (1892). 

iLiTY  OF  Mono  Potassium  Tartrate  (KHC4H4O6)  in  Normal 

Solutions  of  Acids  at  20®. 

(Ostwald;  Huecke,  1884.) 

tartrate  was  added  in  excess  to  normal  solutions  of  the  acids,  and,  after 
ear  i  cc.  portions  of  each  solution  were  withdrawn  and  titrated  with 
tely  o.i  «  Ba(OH)2  solution;  i  cc.  normal  acid  requiring:  10.63  <^c.  of 
1)2  solution. 

Cms.  cc.  N/io       Cms.  Gms.      cc.  N/io      Cms 

Add  Ba(OH)a  KHC4H40e  a^j                          Add     Ba(OH)s  KHQH^ 

per  100 cc.  per  ICC.  per  100 cc.  /laa.                     per  100 cc.    pcricc.  pericocc 

Solvent.  Solution.  Solution.  Solvent.    Solution.    Solutioo* 

6.31  5.77*  10.21  QHgSOaH  II. o  5.01*  8.87 

365  532  9  42  H0.(CH2),S0,H  12.61  5.33  9.43 

8.10  5.38  9.75  CoHjSOaH  15.81  5.25  9.29 

12.80  5.43  9.61  HCOOH  4.60  0.45  0.80 

4.90  3.97  7.03  CHjCOOH  6.00  0.27  0.48 

II.  21  5.58  12.44  CH2CICOOH  9.45  1. 01  1.79 

12.61  5.41  9.58  C2H5COOH  7.40  0.24  0.42 

14.01  5.21  9.22  CaHrCOOH  8.81  0.23  0.41 

es  in  this  column  show  the  amount  of  the  Ba(OH)a  solution  in  excess  of  that  which  would 
tured  br  the  normal  acid  solution  alone  in  each  case,  viz.,  10.63  cc.  They,  therefore,  corre- 
imooBt  df  KHC«H«0»  dissolved  in  i  cc.  of  each  saturated  solution,  and  when  multiplied 
e  gmns  d  KHC«HiOe  per  xoo  cc.  solution. 

[LiTY  OF  Mono  Potassium  Tartrate  (KHC4H40«)  in  Aqueous 
Solutions  of  Electrolytes  at  25**. 

(Noyes  and  Clement,  1894;  Magnanini,  1901.) 


n.  Equiv.  per 

Gms 

.  per 

Gm.  Equiv.  per 

Gms.  per 

U 

ter. 

.    KHC; 

Liter. 

Electro- 
lyte. 

Liter. 

Uter. 

ctro- 

Electro- 

KHQ 

Electro- 

KHC« 

Electro- 

KHC4 

tc. 

H4O.. 

lyte. 

H4O,. 

lyte. 

H4O,. 

lyte. 

HA. 

"S 

0.0254 

1.86 

4.788 

CHiCOOK 

0.05 

0.0410 

4.91 

7718 

>S 

0.0196 

3-73 

3  680 

« 

O.IO 

0.0504 

9.82 

9.486 

[Q 

0.0133 

7.46 

2  509 

it 

0.20 

0.0634 

19.63 

11.930 

20 

0.0087 

14.92 

1.636 

KHS04(20**) 

O.OI 

0.0375 

1.36 

7.06 

"S 

0.0256 

306 

4.821 

<< 

0.02 

0.0500 

2.72 

9.41 

>5 

0.0197 

6.13 

3.716 

<( 

O.IO 

0.1597 

13  62 

30.06 

[O 

0.0138 

12.26 

2.601 

KHCjO/  (20° 

)  O.OI 

0.0369 

1.28 

6.94 

to 

0.0097 

24.52 

1.728 

(( 

0.02 

0 . 0424 

2.56 

7.98 

>S 

0.0192 

S  95 

3699 

It 

0.  10 

O.II32 

12.82 

21.30 

10 

0.0134 

II. 91 

2.517 

HCl 

0.013 

0.0367 

0.4s 

6.90 

to 

0.0087 

23.82 

1.629 

it 

0.025 

0.0428 

0.91 

8.06 

>S 

0.0196 

8.30 

3  687 

It 

0.050 

O.058Q 

1.82 

11.09 

[O 

0.0132 

16.61 

2.492 

NaCl 

0.05 

0.0376 

2.92 

7.08 

K> 

0.0086 

33  22 

1. 619 

<< 

0.  10 

0.0397 

S-8s 

7.48 

>5 

0  0195 

5.06 

3  676 

ti 

0.20 

0.0428 

11.70 

8.05 

[O 

0.0136 

10.12 

2  551 

NaClO, 

0.05 

0.0382 

5.32 

7.18 

to 

0.0090 

20.24 

1.696 

(< 

O.IO 

0.0405 

10.65 

7^3 

>5 

0.0208 

4  36 

3.921 

(( 

0.20 

0.0446 

21.30 

8.40 

[O 

0.0147 

8.72 

2.769 

to 

0.0100 

1744 

1.888 

acid  potassium  oxalate. 
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POTASSIUM  Sodium  TABTRATB.    KNa.C4H«0«4H/).    (Rochdlc-9^*^« « Sog. 

nette  Salt.) 

100  gms.  sat.  aq.  solution  contain  36.66  gms.  KNaC4H«0t  at  9.7^  and  4^ 
at  29.5^.  (van't  Hoff  and  Goldidua 

100  gms.  HtO  dissolve  53.53  gms.  KNaC4H40i  at  15%  Sp.  Gr.  of  sol. 

(Greenish  & 


Solubility  of  Mixtures  of  Potassium  Tartrate  and  of  Sodi 
Tartrate  in  Water  at  Several  Temperatures. 

(van  Leeuwen,  1897  •) 


7.97  gms 

1901J 


V. 
18 

20. 

38 
50 


Gms.  per  100  Gma.  Sat.  Sol. 
K«C4H4Q|.    Na«C«H40i- 


Solid  Phase. 


Gms.  per  xoo  Gms.  Sat.  Sol. 


19.2 
26.6 
II. 8 
25.8 

36.7 


16.5    KNaC«HA.4H/) 

22.8 

28  "  +Na,T 

24.7 

23  9 


« 


«« 


«< 


(( 


26.6 

48.3 

59.7 
80 


K,UU^-  NatQU^Oi. 


Solid 


56 
51.6 

44.5 
39.7 


4.2 
13-2 

253 
34.7 


KNaC«HA4 


K,T+Ni 


hT 


KiT  =  KaC4H406.iH,0.    Na,T  =  Na,C4H40..2H,0. 


Solubility  of  Several  Potassium  Salts  of  Tartaric  Acids  in  Water 

(Schlossberg,  1900.) 
Salt.  Formula.  ^^ 

Potassium  Sodium  Salt  of  Racemic  Add  RNa(C4H406).3H]0 

Potassimn  Sodiimi  Salt  of  d  Tartaric  Add  RNa(C4H406).4H]0 

Potassimn  Neutral  Inactive  Pyrotartrate  KsC(H6C^.H^ 

Potassimn  Neutral  Dextropyrotartrate  K2C(H«06 

Solubility  of  Potassium  Sodium  Tartrate  in  Aq.  Alcohol  Solutions 

(Seidell,  19x0.) 


AT  20 


-I* 


qHiok 

in  Solvent. 

d»of 
Sat.  Sol. 

Gms. 
KNaqH40..4H/) 
per  100  Gms.  Solvent 

0 

1. 310 

53-33 

10 

I. 216 

41.60 

20 

1. 124 

26.20 

30 

1.034 

13.80 

40 

0.961 

6 

in  Solvent. 
50 
60 
70 
80 
100 


daof 
Sat.  Sol. 

0.908 
0.878 
0.857 
0.840 

0.789 


POTASSIUM   DihydroxyTARTRATBS  K,C4H40,.H,0  and  KHC4H40,.H 

100  gms.  H2O  dissolve  2.66  gms.  KJC4H4O8.H1O  at  o®.  (Fentoo,  i 

100  gms.  HjO  dissolve  2.70  gms.  KHC4H4O8.H1O  at  o®. 

F.-pt.  data  for  mixtures  of  d  and  /  dimethyl  ester  of  potassium  bitartrate 
for  mixtures  of  d  and  /  diacetyl  dimethylester  of  potassium  bitartrate  are  givr 
Adriani  (1900). 

POTASSIUM  TELLX7RATE  K2Te04. 

100  gms.  HjO  dissolve  8.82  gms.  K2Te04  at  o**,  27.53  gms.  at  20®  and  50.42 


at  30°. 


(Rosenheim  and  Wdnbeber,  191 


POTASSIUM  TmOCYANATE  KSCN. 

Solubility  in  Water. 


V.                  Gms.  KSCN  per 
100  Gms.  Sat.  Sol. 

Solid  Phase. 

Authority. 

6.5                                16.7 

Ice 

(ROdorff.  1872.) 

9-55                      23.1 

(1 

•( 

31.2    Eutec.         50.25 

"  +KSCN 

(Wassilijew,  1910.) 

0                          63.9 

KSCN 

20                          68.5 

•< 

(ROdorff.  1869.) 

25                          70. 5 

M 

CFoote.i9Q30 
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mr  OF  Mixtures  of  Potassium  Tbiocyanatb  and  Silver 
Thiocyanate  in  Water  at  25*. 

(FooU.  1903.) 


Cms.  SoludoB. 

Mob.  per 
KSCN. 

100  Mob.  HsO 
AfSCN 

•                          SnlM 

AffSCN. 

r                          Phaie. 

•    •    • 

44  36 

•    •    • 

KSCN 

9  32 
10-62 

11-76 
13  55 

51-13 

47  98 
42.07 

38 -47 

4.19 
4.60' 

4  72 
5-23 

KSCN  +  aKSCNAgSCN 

Double  Salt. 
aKSCNJ\gSCN- 
r                                   5392%  KSCN 

17-53 

20-43 
20-32 

18.34 
16-41 

33-71 
32  52 
30.29 

12-26 
7-77 

6. 50  J 

7.67 

7-28' 

4.05, 
3  •02-' 

aKSCNAgSCN+ 

KSCN-AfSCN 

Double  Salt. 
KSCNj\gSCN- 

36.9%  KSCN 

16.07 

7  36 

2.90 

KSCN  AgSCN  +  AfSCN 

OF  Potassium  Thiocyanate  in  Acetone,  Amtl  Alcohol,  etc. 

(von  Lafxcynski,  1894.) 


one. 

In  Amyl  Alcohol. 

In  Ethyl  Acetate.     In  Pyridine. 

>CNper 
CO. 

Gmft.  KSCN  per 
t*.        100  Gnu. 
CiHuOH. 

Cms.  KSCN  per 
t*.           100  Gms. 
CHsCOOCA. 

Gnu.  KSCN  per 
t*.        100  Gms. 
C»H|N. 

75 

13 

0.18 

0             0.44 

0          6.75 

40 

65 

1-34 

14             0.40 

20          6.15 

100 

2.14 

79         0.20 

58        4-97 

133  5 

3-iS 

97        388 
115        3.21 

T  OF  Potassium  Thiocyanate  in  Pyridine.  Determined  by 
THE  Synthetic  Method. 

(Wagner  and  Zemer,  1911.) 


Gms.  KSCN 

per  100  (jrms. 

Mixture. 

O 
0.5 

2.4 

«c.   3.1 

2.2 


Solid 
Phase. 


f. 


Gms.  KSCN 

per  100  Gms. 

Mixture. 


CAN 


«« 


M 


"  +KSCN 
KSCN 


70-71 
I16-II7 
172.7 


173.8  m.  pt. 


Solid 
Phase. 

KSCN 


1.23 

0.89 
at  this  temperature  two  liquid 
layers  appear  and  do  not  bo> 
come  homogeneous  up  to  soo*. 
100  KSCN 


dhydrous  acetonitrile  dissolve  11. 31  gms.  KSCN  at  i8^ 

(Naumann  and  Schier,  1914.) 

It  data  for  mixtures  of  KSCN  +  NaSCN  and  KSCN  +  RbSCN 
IVrzesnewsky  (1912). 
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^*«M 

kfMAVMtt        AAA 

Solubility  in 

Water. 

(Jo.  1911,19x1.) 

Gms.  KtSA 

Gms.  K^Sfit 

V. 

per  100  Gms. 
HsO. 

Solid  Phase. 

f. 

per  100  Gms. 
H,0. 

Solid  Phue. 

0 

96.1 

K,SA.aH^ 

56.1 

234.5 

K^fiM^-hlfifKBfi 

17 

150-5 

3KA0i.sH,0 

60 

238-3 

sK^fiM 

20 

1554 

M 

65 

245-8 

H 

25 

165 

<; 

70 

255.2 

m 

30 

175-7 

M 

75 

268 

• 

a 

35 

202.4 

"  +KAOi.H^ 

78.3 

292 

"+WA 

40 

204.7 

KAO,.HiO 

80 

293-1 

KiSA 

45 

208.6 

« 

85 

298.5 

M 

50 

215.2 

« 

90 

312 

m 

55 

227.7 

M 

POTASSIUM  Sodium  THIOSULFATB  KNaS,0,.2HsO. 

100  gms.  HjO  dissolve  213.7  gms.  KNaStO».2HiO  (a)  at  15®.       (SdnriekB.  i«W 
100  gms.  HiO  dissolve  205.3  gms.  KNa^O|.2HiO  (b)  at  15**.  " 

POTASSIUM  FluoTITANATE  KsTiFe.HsO. 

Solubility  in  Water.    (MarignAc,  1866.) 

f.  o*.  3'.  6*. 

Gms.  K2TiF6  per  100  gms.  H2O    0.55    o . 67    o. 77 


IO-. 

0.91 


1.04   1-28 


dta^iM^ 


POTASSIUM  VANADATE  KaVtOu.sHsO. 
100  gms.  HjO  dissolve  19.2  gms.  at  17.5". 

POTASSIUM  ZINC  VANADATE  KZnV«Oi4.8HsO. 

100  gms.  HjO  dissolve  0.41  gm.  of  the  salt  (Radan). 

PRASEODYMIUM  CHLORIDE  PrCI<. 

Solubility  in  Water,  Aq.  Hydrochloric  Acid  and  in  PyridiM^ 

(Matignon,  1906,  1909.) 
Solvent.  f.  Sp.  Gr.  Sat.  Sol. 

Water  13  1.687 

Aq.  HCl  13  1.574 

Pyridine         room  temp. 


Gms.  per  xoo  Gms.  Sat 

50.96  PrCU 
41.05  PrCU+7.25 
2.1  PrCU 


PRASEODYMIUM  GLYCOLATE  PrsCCH^O,),. 

One  liter  water  dissolves  3.578  gms.  Prj(C2H808)3  at  20®.   (Jantsch  A  Grankraut  - 

PRASEODYMIUM  MOLYBDATB  Pr,(MoOOs. 

One  liter  water  dissolves  0.0152  gm.  PriCMoO*)*  at  23"  and  0.0143  gms. 

PRASEODYMIUM   Double  NITRATES 

Solubility  at  16®  in  Conc.  HN0»  of  <ijy=  1.325.    Jantsch.  1912 

Gms. 

Salt.  Formula. 


Praseodymium  Magnesium  Nitrate    [Pr(N08)6]2Mg8.24H20 

Nickel  "  "         Nia 

Cobalt  "  "         C03 


■4. 
I 


Zinc 
Manganese 


u 


n 
u 
It 


Zn3 
Mn3 


11 

u 
(I 


Saltpe 
Sat.S- 

7  '7' 

1^-99 

\A'69 

2340 


569        PRASEODYMIUM  OXALATE 
)DTMIUM  OXALATE  PraCCOOs.ioHsO. 

er  HsO  dissolves  O.OOOyd  gm.  Prs(Ci04)a  at  25°.     (Rimbach  and  Schubert,  1909.) 
ns.  aq.  194%  HNOi  (d  =  1.116)  dissolve  1.16  gms.  Pri(Ci04)i  at  I5^ 

(v.  Scheele,  1899.) 

OS.  aq.  10.2%  HNOi  (d  *  1.063)  dissolve  0.50  gm.  Prs(CiO«)i  at  15**. 

(v.  Scheele,  1899.) 

3DYMIUM  Dimethyl  PHOSPHATE  Pr,[(CH,)aP04]8. 

ns.  HsO  dissolve  64.1  gm.  Pr2[(CH|)2p04lf  at  25*^.      (Moisan  and  James,  1914.) 

3IITMnJM  SULFATE  Pr,(S04)s. 

Solubility  in  Water.    (Muthmann and RdUg.  1898) 

Gms.  Pr](S04)t 
per  loq  Gms. 

Sohitioo. 


16.5 
12.3 

9  4 

6  6 


Water. 
19.8 
14. 1 
10.4 

71 


Solid 
Phase. 


Gms.  Pr2^4)3 
per  100  Gi 


rms. 


PH(S0<),JH,0  75 
85 

95 


SoludoD. 
4.0 

I.O 


Water. 
4.2 

1-55 
1. 01 


Solid 
Phase. 

Pi^S04)^8H,0 
Pra(S04),.8H,0  + 

Pfl(S04)«.sHiO 
Pt»(S04),.sHjO 


ODTMIUM  SULFONATES 

Solubility  in  Water. 


Piaseodymium  Salt  of : 
itrobenzene  Sulfonic  Add 

Sulfonic  Add 
benzene  Sulfonic  Add 
pbenzene  Sulfonic  Add 
itrobenzene  Sulfonic  Add 

halene  Sulfonic  Add 
naphthalene  Sulfonic  Add 


« 


II 


«< 


Formula. 

Pr(C.H,.Br  JI0,50,,i  a^)*-' 

8HaO 
Pr(C4H4SOi)s.9H«0 
Pr(C4H4(NO|)SQ|],.6HaO 
Pr[C4H4Cl.SQil,.9H,0 
PrCCASQ,  J^Oi.a,!  j,6),.- 

14H1O 
Pr(CMH7SO,],.6H«0 
Pr|CuH4(N0a)S0,]..  6h,0 
.  9H,0 
.iiHsO 


Gms.  Anhy* 
drousSalt 


Authority. 


pen  00  Gms. 
H,0. 

6 .  08  (KaU&  James.  '13.) 


«« 


55-6 

33  9 
12.6 

25  9 

6  I 

0.47 

0.18 

13 


(Holmberg,  1907.) 


<< 


M 


M 


« 


44 


44 


4i 


ODTMIUM  TUNGSTATE  Pr,(W04)i. 

Iter  water  dissolves  0.0438  gm.  Prs(W04)s  at  75* 

OHIO  ACm  CsHfiCGOH. 


(Hitchoock.  1895.) 


raiLiTY  IN  Water,  Determined  by  the  Freezing-point  Method. 

(Faucon,  19 10.) 


I 

per  xoo  Gms.  SoL 

Solid  Phase. 

33 

4.98 

Ice 

60 

10.  II 

u 

76 

15 

44 

10 

25 

44 

70 

35.28 

44 

20 

45.20 

44 

80 

55 

44 

20 

65.88 

44 

f  of 
Solidif. 


+CAC00H 
QHiCOOH 


—  17.2 

—  21 

—  29 . 10 
-29.40 

—  28.30 

—  26.90 
-23.90 
-19.30 

ional  data  for  thb  system  are  given  by  Tsakalatos  (1914),  Herz  (1917)  and 
[910).  The  last-named  investigator  also  determined  the  composition  of 
1  phases  and  explains  the  abnormal  freezing-point  lowering  on  the  basis  of 
ioo  of  mix-crystals. 

ratio  of  distribution  of  propionic  acid  between  water  and  benzene  was 
ly  King  and  Narracott  (1909)  to  be  1:0.129  at  room  temperature. 


Gms.  CH»COOH 
per  100  Gms.  Sol. 

73.48         Ice 

81.75 
86.85 

87.65 
89.  12 
92.40 
97.22 
IOO 


Solid  Phase. 


PROPIONIC  Acm 
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Distribution  of  Propionic  Acid  between  Ether  and  Aqueoi 

Solutions  at  I8^    (de  Kdossovsky,  19x1.) 


sSi 


Aq.  Salt  Solution  (2  Mols.  per  Liter). 


QHcCOOH  per  100  oc  of: 

■A 


Salt. 

NaCl 
MgCl, 
KNQ, 
KCai402 


Water  alone 


Gms.  Salt  per  xoo  cc.        Aq.  Layer  (9).      Etiier  Layer  iq*). 


11.69 

20.22 
22.43 


1. 170 
0.762 

0.567 
0.972 

1.324 


2.305 

2.543 

3.135 
2.298 

2.406 


P  lodoPBOPIONIC  ACm  CH,I.CH2.C00H. 

One  liter  sat.  solution  in  water  contains  80  gms.  CHalCHiCOOHatas 


25' 


One  liter  sat.  solution  in  i  if  aq.  sodium  0  iodopropionate  contains  i 


c 
0 
0 

0. 

0. 


19a 


P  PhenylPBOPIONIC  ACID  (Hydrodnnamic  Acid)  CH,(Caii).CH,Cr00if. 
Solubility  in  Water  and  in  Aq.  Normal  Sodium  fi  Phesylvro^iosatb. 

(SidgwidL,  19x0.) 


Solvent. 

Water 

I  n  aq.  CH2(C6H*)CH,.COONa 


Gms.  CH|(CJIi}CH,COOH  per  liter  SolotMiK: 

/ * ^ 

XI*.  as'. 

480  7.5 

7.65      172.5  (liquid  layers  fonned) 


Solubility  of  fi  Phbnylfrofionic  Acid  in  Water  and  in  Alcohols. 

(Ilmofeiew,  X894.) 
Solution. 


Alcohol. 


f. 


f. 


GmC&(CW 

mLye 

looGfl&ait 


CHfCOOl 
nCm. 
Sohtioa. 

77.2 
78.8 

35 
39 
73-4 

73-9 
67.3 


Solubility  of  fi  Phenylpropionic  Acid  in  Several  Solvents. 

(Hers  and  Rathmann,  19x3.)  ^ 

CH,(C,H^CH,.C00H  CH,(C;Hi)J^^** 

Solvent,  per  Liter.  c^, — .  vet^- 

f  ■  * 

Mob.         Gms.  Mds. 

Chloroform  5444    817.2    Tetrachloro  Ethylene    4.725 


Water 

19 

0.7 

Ethyl  Alcohol 

+19.6 

Methyl  Alcohol 

-18.5 

55.8 

((           (( 

20 

u               u 

-16 

57.6 

Propyl  Alcohol 

—  18.S 

U                      il 

0 

66.9 

tt           tt 

-16 

tt               tt 

+  19-6 

82.8 

It           tt 

+  19.6 

n                    tt 

20 

83.8 

tt           tt 

20 

Ethyl 

-18. 5 

46 

Isobutyl  Alcohol 

19.6 

((            tt 

-16 

48 

Carbon  Tetrachloride    4.604    691.  i    Tetrachloro  Ethane       543° 
Trichloro  Ethylene        5- 140    771.6    Pentachloro  Ethane       5.019 


GiOft- 
7092 
815I 

753-4 


P  Phenyl  DibromoPROPIONIC  ACID  CiH,Br,(C6H,)C00H.  j 

100  cc.  sat.  sol.  in  carbon  tetrachloride  contain  o.  1 24  gm.  acid  at  26°.  (D«  J^' 
100  cc.  sat.  sol.  in  petroleum  ether  contain  0.072  gm.  acid  at  26^ 

PhenylPROPIOUC  ACID  CeHjC  :  C.COOH. 

Solubility  in  Several  Solvents.    (Herx  and  Rathmann,  X913)     .^o 

CH»C:C:COOH 


Solvent. 


CJI,C:C  COOH 
per  Liter. 


Solvent. 


Chloroform 

Carbon  Tetrachloride 

Trichloro  Ethylene 

PROPIONIC  ALDEHYDE  C2H5COH. 

100  gms.  HsO  dissolve  16  gms.  aldehyde  at  20^ 


Mols.         Gms.  *»"«•           .i 

0.789  115.30  Tetrachloro  Ethylene  0.324  ^'rj 

0.227    33.16  Tetrachloro  Ethane  ^I^^^^qi 

0.382    55.82  Pentachloro  Ethane  0.410  ^^ 


(VsobA 


imi 


S7X  PROPIONITBIUB 

ONITBILI  CtHfCN. 

Solubility  in  Water. 
letic  method  tiaed.    See  Note,  p.  i6.  (Rothmimd.  1898.) 

Wt.  per  cent  C»H<CN  ini  Wt.  per  cent  CtH<CN  In; 

^*  '"aJI  CjfUCH  **•  ^.  '      OHiCK 

Layer.  Layer.  Layer.  Layer. 

40  10.7  92.1  95  19.6  78.0 

50        II  .6        90.5  100  22.4  75.5 

60  12.7  88.5  105  26.0  72.1 

70        132        86.1  iio  32.0  66.5 

80        14.9        83.4  113.1  (crit.  temp.)    48.3 

90        176        80.2 

TL   AOBTATB,   Butyrate  and   Propionate. 
Solubility  op  Each  in  Aqueous  Alcohol  Mixtures. 

(Bancroft  —  Phys.  Rev.  3»  aos,  '95,  calc.  from  Pfdffer.) 
cc.  HsO  Added  to  Canae  Separation  *  in:  cc.  H2O  Added  to  cause  Separation  •  Iiu 


P.  Ace- 

p. Bitty- 

p.  Propio. 

cc.  Alco- 
hol in 

/ —     «■ 

P.Ace- 

P.  Buty- 

p.  Propio- 

tate. 

rate. 

nate. 

Mixture. 

Ute. 

rate. 

nate. 

4-50 

1. 19 

i-S^ 

21 

58-71 

19.68 

27.83 

10.48 

3-5S 

4.70 

24 

00 

23.72 

33 

75 

17.80 

6.13 

8-3S 

30 

32.10 

47 

IS 

26.00 

9  OS 

"54 

36 

41  ss 

63 

18 

35-^3 

12.31 

171S 

42 

SI  60 

83 

05 

47  SO 

IS  90 

22  27 

48 

62.40 

107. 

46 

S4 

738s 

•    1 

»     • 

IgO  added  to  cause  the  separation  of  a  second  (rfiaae  in  mixtures  o^  the  given  amounts  of  alcohol 
portioos  of  propyl  acetate,  butyrate  and  propianate. 

JBiLiTT  OF  Propyl  Acetate,  Formate,  and  Propionate  in  Water. 

X.  HsO  dissolve  1.7  gms.  propyl  acetate  at  22^.  (Traube,  1884.) 

X.  HsO  dissolve  2.1  gms.  propyl  formate  at  22°. 

3c  HsO  dissolve  0.6  cc.  propyl  propionate  at  25°.  (Bancroft,  1895.) 

n.  ALCOHOL  CsHtOH. 

xing-point  data  (solubilities,  see  footnote,  p.  i)  for  mixtures  of  propyl 
and  water  are  given  by  Pickering  (1893).     Results  for  mixtures  of  iso- 
alcohol  and  water  are  given  by  Dreyer  (191^). 

^ms.  sat.  solution  of  propyl  alcohol  in  liquid  carbon  dioxide  contain  36.5 
•HtOH  at  —24®  and  57.5  gms.  at  —30®.  (Bochner.  1905-06.) 

qbiutt  op  Propyl  Alcohol  with  Mixtures  of  Chloroform  and 

Water  at  o®. 

(Bonner,  1910.) 

Sotes,  pp.  14  and  287. 


oposition  of  Homogeneous  Mixtuxea. 

Composition  of  Homogeneous  Mixtures. 

ICV  Gms-H^. 

Gms. 
CsHtOH. 

Sp.  Gr.  of 
Mixture. 

r- 

Gms.  CHCU. 

Gms.  H/). 

Gms. 
CHtOH. 

Sp.  Gr.  0 
Mixture 

77      0.023 

0.304 

1.28 

0.500 

0.50 

1.34 

0.97 

26        0.074 

0.631 

113 

0-394 

0.606 

1.32 

0.98 

>          O.IO 

0.76 

I. II 

0.293 

0.707 

I    235 

0.96 

>          0.20 

1.06 

1.04 

0.194 

0.806 

0.996 

0.95 

a       0.30 

1.20 

1. 01 

0.097 

0.903 

0.672 

0.97 

0       0.40 

1.30 

0.98 

0.030 

0.97 

0.39 

0.97 

PBOPTL  ALCOHOL 
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MisciBiLiTY  OF  Propyl  Alcohol  at  o^  with  Mijctuies 


Carbon  Tetrachloride  and  Water. 

(Bonner,  1910.) 
Composition  of  Homogeneous  Mixtures. 


Ethyl  Bromide  and 

(Bonner,  19x0.) 
Composition  of  Hom< 


Of: 

Wat 


Ml 


Gms.  ecu* 

0.975 

0.931 
0.90 

0.80 

0.70 

0.60 

0.499 

0.40 

0.30 

*0.25 

0.194 

O.IOO 

0.013       0.987 
See  Notes,  pp.  14 


Gms.  HsO 

0.025 

0.069 

O.IO 

0.20 

0.30 

0.40 

0.501 

0.60 

70 

75 
806 

90 


o 
o 
o 
o 


Gms. 
C,H,OH. 

0.317 

0.536 

0.65 

0.949 

I. 12 

1.20 

1.234 

I.  195 

I    13 
1.06 

0.912 

0.68 

0.354 

and  287. 


Sp.  Gr.  of 
Mixture. 

I-3I 
1. 17 

1. 14 
1.07 
1.02 

0.99 
0.98 

0.97 
0.96 

•  •   • 

0.96 
0.96 
0.96 


Gms. 
CH^r. 

0.941 
0.912 
0.90 
0.80 
0.70 
0.60 
0.491 
0.40 
0.30 
0.20 
0.14 
O.IO 
"0.023 


Gms.H^. 

0.039 

0.088 

O.IO 

0.20 

0.30 

0.40 

0.509 
0.60 

0.70 

0.80 

0.86 

0.90 

0.977 


MisciBiLiTY  OF  Propyl  Alcohol  at  o®  with  Mixtures  ok- 
Bromobenzene  and  Water.   (Bonner,  1910.) 


Bromotoluene  and  Water.  (B««»'^''J«J 

Sp'Grd 


Composition  of  Homogeneous  Mixtures. 

Composition  of  Hom( 
/ ^ 

)geneouslfi 

r 

jms.  CcHftBr. 

Gms.  HjO. 

Gms. 
COItOH. 

■  ^ 

Sp.  Gr.  of 
Mixture. 

Gms. 

c,h,oh. 

0.983 

0.017 

0.186 

1.29 

0.968 

0.032 

0.252 

0.909 

0.091 

0.56 

I. II 

0.90 

O.IO 

0.52 

0.90 

O.IO 

0.58 

I. II 

0.80 

0.20 

0.78 

0.80 

0.20 

0.87 

I   05 

0.70 

0.30 

0.96 

0.70 

0.30 

1.05 

1.02 

0.60 

0.40 

1.07 

0.60 

0.40 

115 

I 

0.50 

0.50 

113 

0.50 

0.50 

1. 19 

0.97 

0.40 

0.60 

I    13 

0.40 

0.60 

1. 19 

0.97 

0.30 

0.70 

I   03 

0.30 

0.70 

1.09 

0.95 

*0.25 

0.75 

0.97 

0.20 

0.80 

0  93 

0.95 

0.20 

0.80 

0.90 

0.  10 

0.90 

0.71 

0.96 

O.IO 

0.90 

0.72 

0.021 

0.979 

0.457 

0.98 

0.013 

0.987 

0.424 

See  Notes 

,  pp.  14  i 

and  287. 

J 

-23 

J 

.11 

X 

.03 

I 

.01 

0 

^ 

0 

0] 

o- 

^ 

0' 

^5 

• 

0- 

C4 

0  ' 

^S 

0- 

^ 

Distribution  of  Propyl  Alcohol  between  Water  and  Cotton-sE 

Oil  at  25®. 

(Wroth  and  Reid,  19 16.) 

Gms.  C^HtOH  per  100  cc.: 


Gms.  CsHtOH  per  100  cc. 


Oil  Uyer. 

HjO  Layer. 

1.447 

8. 112 

1.475 

8.897 

1.503 

9.809 

Ratio. 


Oil  Layer.  HjO  Layer. 

5.60                     1. 516  10.07 

6.10                    I    576  10.49 

6.53                     1.694  10.41 

* 

Data  for  systems  composed  of  normal  propyl  alcohol,  water  and  various  ^' 
organic  salts  are  given  by  Timmermans,  1907. 


6.  ^* 
6.  ^5 

6.  ^4 


PROPYLAMINE  CH,.CH2.CH,.NH,. 

• 

The  solubility  of  propylamine  in  water  at  60*,  determined  by  an  aspiration 
method  using  an  indifferent  gas,  is  191  when  expressed  in  terms  of  the  Bufl*o 
absorption  coefficient  fi  (see  p.  227)  and  ka  =  233  when  expressed  in  terms  ofVK 
Ostwald  solubility  expression.  (D^'  '*^ 
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PROPYL  AMINES 


int  data  for  mixtures  of  propylamine  and  water,  isopropylamine 
I  for  dipropylamine  and  water  are  given  by  Pickering  (1893). 


imoN  OF  Propylamines  between  Water 

AND  Toluene. 

(Moore  and  Winmill,  191 3.) 

Results  at  I8^ 

Results  at  25^ 

Results  at  32.35*. 

Gm.  Eqitiv. 
Amine  per       Partition 
Liter  of  Aq.         Coef . 
Layer. 

Gm.  Equiv. 

Amine  per 

Liter  of  Aq. 

Layer. 

Partition 
Coef. 

Gm.  Equiv. 

Amine  per 

Liter  of  Aq. 

Layer. 

Partitioa 
Coef. 

0.0973      5.434 

0.03837 

4.470 

0.0602 

3-3II 

0.0928      5.439 

0.04300 

4.470 

0.0578 

3317 

ne  0.0764    0.1 185 

0.0722 

0.0769 

O.OI168 

0.05802 

0.0794    0.1 188 

o.o68i 

0.0771 

0. 01 199 

0.0579s 

ine  0.0003    0.003 

•  •  • 

•    •    • 

•  •  • 

•  •  • 

SIB  HTDBOCHLORIDS  a  NH,(C|H0.HCI. 

)  dissolve  278.2  gms.  NHj(CjH7).HCl  at  25**.       (Peddk  and  Turner,  1913.) 
iCU  dissolve  5.26  gms.  NHi(CsH7).HCl  at  25^    (Peddle  and  Turner.  191J.) 

IMINI  HTDBOCHLORIDS  NH(C<H7)s.HCl. 

D  dissolve  165.3  gn^S-  NH(CiH7)s.HCI  at  25*.       (Peddle'and Turner,  1913.) 
ICU  dissolve  47.24  gms.  NH(CsH7)i.HCl  at  25^  (Peddle  and  Turner.  19x3.) 


[Loams, 

Bromide,  etc. 

Solubility  in  Water. 

(Rex.  1906.) 

Grams  P. 

Compound 

per  xoo  Gms.  HsO  at; 

'■     a 

— ^ 

o*. 

10*. 

ao*. 

y>*' 

ZHjCl  (nc 

)nTial) 

0.376 

0  323 

0.272 

0.277 

r;H,Br 

« 

0.298 

0263 

0.245 

0.247 

;:h,i 

a 

0114 

0103 

0.107 

0.103 

aCl  (iso) 

0.440 

0363 

0.305 

0304 

asr  " 

O.41S 

0  365 

0.318 

0.318 

ai    « 

0.167 

0.143 

0.140 

0  134 

1  CsHc* 

Solubility  in  Water. 

(Than.  x86a.) 

f. 

fi. 

9' 

0 

0.4465 

0 

.0834 

5 

0.3493 

0 

.06504 

10 

0.2796 

0 

.0519 

IS 

0.2366 

0 

•0437 

20 

0.2205 

0 

.0405 

>f  fi  and  q. 

see  Ethane,  p.  285. 

3LUBILITY  IN  TOLUENB  AND  IN   ABSOLUTE   AlCOHOL. 

uene  dissolve  16.54  f^^  pyrene  at  i8^ 

isolute  alcohol  dissolve  1.37  gms.  pyrene  at  lo**  and  3.08  gms.  at 
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PYRIDINE  CH  <  (CH.CH),  >  N. 

Solubility  in  Water,  Determined  by  the  Freezing-pqimt  MsmoD. 

(Avenge  curve  from  results  of  Pickering  (1893)  and  Baud  (1909-) 

*•  -<  Gms.  Ao  -f           Gms.                      ▲• .«  Gob. 

LiiM.  C»H»Nper  Solid  i,;2\  C»H.Nper  Solid  ^.3  QH,Nlw    Sdid 

ii«.^  i~GiS.  Phase.  <^'AJji;  ibo GiS.  Phase.  1^1^  100 Gms.    Phuc 

^^^-  Mixture.  '«^«**^      Mixtuie.  fication.  ^j^^ 

O  O  Ice         —10  58.5       Ice         —60  84    Ice 

—  I        7.5      "        —12.5    62         "        —  65  Eutec.   85    *+(» 

—  2        17  "  —15  64.5        -  —60  87       CM 

—3      28  "        —20        68  "        —55  89 

-4      37  S      "        -25        71  -        -50  92 

-S      43. S      "        -30        73. S      "        -45  9S 

—6      48         "        —40        78         "        —40  97 

—8      54         -        —50        81.5      «•        —38m.pt.  100 

Timmermans  (191 2)  is  reported  to  have  made  determinations  on  the  above 
systems  but  the  orinnal  paper  could  not  be  located. 

Baud  also  gives  data  for  the  densities  of  pjnridine  +  water  mixtures. 

Distribution  of  Pyridine  between  Water  and  Benzene. 

At  Room  Temperature.  At  25®. 

(v.  Georgievics,  1915.)  (Hantach  and  Sebaldt*  1899.) 


Gms.  C»H«N  per 

Hob.  CAN 

per  Liter. 

Fiti^ 

35  CC.  H3O  Layer. 
0.0617 
0.0958 

75  cc.C«H«  Layer. 

0-4733 
0.7631 

Aq.  Layer. 
0.00148 
0.00076 

CaH«  Layer. 
0.00436 

0.00226 

0.339 
0.339 

0.1549 
0.2432 

I . 2249 
2.0096 

0.00038 
0.000208 

O.OOIIO 
0.000546 

0.34s 
0.381 

0.3297 
0.723 
1. 147 

2-6553 

5  4159 
9.878 

(at 
(at 

5-5°) 
50°) 

O.OOOII2 
0.000456 
0.000314 

0.000274 
0.000928 
0.001088 

0.413 

0.491 
0.289 

Distribution  of  Pyridine  between  Water  and  Toluene. 

(Hantxsch  and  Vagt.  1901.) 

At  25®.  At  Various  Temperatures. 


Mols.  C»H»N  per  Liter. 

Pat  in 

i» 

MoIs.  CtH»N  per  Liter. 

A- 

Sitio. 

Aq.  Layer. 

C,H,CH,  Uycr. 

JVSLlO. 

m  * 

Aq.  Layer. 

CH^CH,  Uyer. 

A     ^ 

0.0517 

O.II29 

0.458 

0 

0.0168 

0.0201 

0.840 

0.0261 

0.0559 

0.466 

10 

0.0135 

0.0215 

0.627 

0.0132 

0.0275 

0.481 

20 

O.OIII 

0.0228 

0.529 

0.0067 

0.0137 

0.496 

30 

0.0108 

0.0234 

0.461 

0.0033 

0.0066 

0.551 

40 

O.OIOI 

0.0245 

0.4" 

0.0019 

0.0034 

0.629 

50 

0.0096 

0.0252 

0.380 

O.OOII 

0.0017 

0.647 

70 

0.0085 

0.0263 

0.324 

0.0007 

O.OOIO 

0.696 

90 

0.0082 

0.0266 

0.307 

Data  for  systems  composed  of  pyridine,  water  and  various  inorganic  salts  «^ 
given  by  Timmermans,  1907. 

Methyl  PYRIDINES 

DStta  for  the  reciprocal  solubility  of  3  methyl  pyridine  C=  /?  P^olj"^' *° 
water,  2.6  dimethyl  pyridine  ( =  2.6  lutidine)  and  water,  methyl  pyridine  l*^^ 
picoline)  zinc  chloride  and  water,  methyl  p>^ridine  zinc  chloride  and  each  01    , 
following  alcohols;    methyl,  ethyl,  propyl,  isobutyl,  isoamyl,  cetyl  and  naci  / 
hexylcarbinol,  determined  by  the  synthetic  method  (see  Note,  p.  16),  are  P^^^ 
Flaschner  (1909).    See  also  p.  262,  for  2.4.6  trimethyl  pyridine  (collidine)  and  ^^' 
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PTBIDXNI 


UNO  SUCCINIC  ACIDS. 

[jO  dissolve  1.67  gms.  of  the  d  compound,  1.64  gms  of  the  /  com- 
68  gms.  of  the  al  compound  at  I8^  (Luu,  19x00 

CHOL  0  CeH«(OH)s. 

sO  dissolve  45.1  gms.  C«H4(OH)i  at  20^  (Vftubd,  1899.) 

lidine  dissolve  an  unlimited  amount  of  C6H4(OH)s  at  20^  (Dehn,  19x7^ 
•  50%  pjnridine  dissolve  loi  +  gms.  of  CiH4(0H)i  at  20-25°.      ** 

for  pyrocatechol  +  resorcinol  are  given  by  Jaeger  (1907). 

OL  C,H,(OH),  I,  2.  3. 

Solubility  in  Water,  etc 
(U.  s.  p.  vm.) 

ater  dissolve  62.5  gms.  C6Hs(0H)i  at  25^ 
cohol  dissolve  100  gms.  C6Hi(0H)t  at  2^^ 
her  dissolve  90.9  gms.  CftHs(OH)s  at  25  . 

HONB  C7H1O1. 

»int  data  for  mixtures  of  dimethyl  pyrone  and  each  of  the  following 
salicylic  acid,  0,  m.  p  and  a  toluic  acids  and  trinitrotoluene  are  given 
914a).  Results  for  mixtures  of  dimethyl  pyrone  and  sulfuric  acid 
(Cendall  and  Carpenter  (191 4). 


ONB  C«H40>.CiH4(OH),. 

le  solubility  and  dissociation  of  quinhydrone  in  water  at  25* 
ler  and  Leubner  (191 2). 

C»HkNiO,.  ?H,0. 

Solubility  in  Several  Solvents. 


are 


hrcot. 


(95%) 


liloride 


r2) 

iHiO 

Ether 


pt.  59*-64'0 
:-f  4  vols.  CHCU 
;4"4  vols.  CeH« 
-h4  vols.  CHCU 
+4  vols.  CA 

SALTS 


f. 

18-22 

20 

25 

25 

25 
18-22 

18-22 

18-22 

25 
18-22 

18-22 

18-22 

18-22 

18-22 

25 
25 
25 
25 


Cms.  CaHii  NsO|  per  xoo. 
Gms.  Solvent,   cc.  Solvent. 


Authority. 


0.020 


2 
O 

I 


2.45 

0557 
100+ 

•  •  • 

0.78 

1.63 

0.031 

1.76 

0.024 


25 


(Mailer,  1903.) 
0145    (Schaefer,  1910.) 

(Wherry  k  Yanovaky,  19x8.) 
(Schaefer,  1913.) 


22 
66 

19 


(( 


u 


33 
12 

25  " 
6.6 


(MQller.  1903.) 


(Schaefer,  19x3.) 
(MUller.  X903.) 

u 

M 
M 

U 

(Schaefer,  X9X5.) 

t€ 
U 
M 


cSah. 

bromide 
chloride 
iodide 
ate 


Solubility  in  Water  at  25®. 

(Schaefer,  1910.) 

Gms.  Salt  per 
xoo  Gms.  HsO. 

0.526 

1. 160 

0.082 


0.060 


(^inidine  Salt. 

Q.  Sulfate 
(J.  Tannate 
(}.  Tartrate 
(j.  Bitartrate 


Gms.  Salt  pef 
too  Gms.  H]0. 

I  05 

0.0477 

2.86 

0.323 
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Solubility  of  Quinidinb  Sulfate  in  Sbvbsal  Solvbnts  at  2^. 


Solvent. 

Gms.  Q.  Sulfate 

per  xoocc 

Solvent. 

Ethyl  Alcohol 
Methyl  Alcohol 
Chloroform 
Benzene 

5 
40 

833 
Insol. 

X 

I 
I 
I 

>  1913-) 


Solvent. 

vol.  CsH|0H+4  vols.  CHOi 
vol.  CsH|0H+4  vols.  C|H« 
vol.  CH,0H+4  vols.  CHCU 
vol.  CH^H+4  vols.  CA 


GM.Q.S* 
per  no  a- 

333 
S.33 

33-3 
90 


QUININE  CioHMNsO,.3HsO. 


Solubility  im  Several  Solvents. 


Solvent. 

f. 

AnhvdroQi  QuiniDe 

Gms.            cc 
Solvent.      Solvent. 

IMntted 

Gms.  per  loo        *  -      ««»«^ 
Gmt.  Solvent. 

Water 

18-22 

0.051 

•  •  • 

0.0574  (MoDer.  190a.) 

(( 

as 

0.057 

0.033 

0.065 

(U.  S.  P.;  ScbMlr^ 

i< 

80 

0.123 

•  •  • 

0.129 

(U.  S.  P.) 

Ethyl  Alcohol 

20 

100 

•  •  • 

•   •   • 

(WbetryandYan^ 

«          « 

25 

166.6 

•  •  • 

X66.6 

(U.  S.  P.) 

ti         it 

2$ 

1 

^333 

•  •  • 

(Schaefer,  1913.) 

Methyl  Alcohol 

20 

•  •  • 

66.6 

•  •  • 

u 

Benzene 

25 

•  •  • 

0.5s 

0.205 

(Schaefer;  MQllrr. 

(1 

20 

OS 

•  •  • 

(Wherry  and  Yanv'^ 

II 

18-22 

17 

•  •  • 

(MdUer.  1903.) 

Aniline 

20 

14. 5 

•  •  • 

(Scholtz,  19x2.) 

Carbon  Tetrachloride 

20 

0.54 

0.204 

((jori,  19x3;  liODcr 

Chloroform 

25 

50-52.6 

62.5 

(Schaefer,  19x3;  U. 

11 

18-22 

100+ 

lOO-f 

(MOller.  X903.) 

Diethylamine 

20 

57 

•  •  • 

(SchdU,  191a.) 

Ether 

25 

22.2 

76.9 

(U.  S.  P.) 

"      y=o.72) 

18-22 

0.876 

1.62 

(MOUer.  1903.) 

"     sat.  with  H,0 

18-22 

2.8 

5.62 

«( 

HsO  sat.  with  Ether 

18-22 

0.085 

0.067 

«« 

Ethyl  Acetate 

18-22 

24.7 

4.65 

M 

Petroleum  Ether  (b. 

pt.  S9**-64**) 
Oil  of  Sesame 

18-28 

0.021 

O.OIO 

M 

20 

•  •  • 

0.0453 

0.053 

(Zaiai,  19x0.) 

Glycerol 

25 

0.633 

0.472 

(U.  S.  P.;  Osaemkms 

Piperidine 

20 

119 

•   •  • 

(Scholtz,  191a.) 

Pyridine 

20 

lOI 

B    •     • 

<« 

Aq.  50%  Pyridine 

20-25 

59  4 

•  •  • 

(Dehn,  1917.) 

7.65  gms.  HsBOi  per  loc 

>   room 

cc.  aq.  50%  Glycerol 

temp. 

20 

.    *  *  * 

(Baroni  and  Barlinet! 

15.3  gms.  HtBOs  per  loc 

)   room 

cc.  aq.  50%  Glycerol 

temp. 

40 

•  •  • 

M 

Solubility  of  Quinine  in  Benzene,  Determined  by  the  Synth 

(Sealed  Tube)  Method. 

(van  Iterson-Rotgans,  19x4.) 


f. 

Wt.  % 
Qtiinine. 

Solid  Phase. 

f. 

Wt.  % 
Quxniae. 

SoUd  Phase. 

f. 

Wt.  %  s^ 

Quinine. 

^■\ 

0 

QH. 

53-5 

4.81 

137 

80         C 

5-3* 

•    •    • 

"  + 

63 

6 .  09  Mixed  phase. 

142 

83.04 

17 

0.72 

C«H„NA.CJI« 

91 

30.01 

probably  a 

146 

85.26 

29 

1.48 

ti 

102 

43.4 

colloid  or  sol- 

152 

87.44 

38. 5 

2.36 

•1 

104.5 

45  9 

ution  of  high 

158.5 

91.4 

49 

5    22 

"  unsUble 

109 

SI. 8 

viscosity. 

166 

95.02 

±70 

28.9 

M               M 

130 

75.46 
*  Eufec. 

174.7 

100 
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TT  OF  QUININB  IN  AQUEOUS  SOLUTIONS  OF  CaUSTIC  AlKALIES. 

(Doumer  and  Deraux,  1895.)  _ 

—  A  one  per  cent  solution  of  quinine  sulfate,  containing  a  very 
It  of  HCl,  was  gradually  added  to  200  cc.  portions  of  the  caustic 
»ns  of  the  various  concentrations  stated,  and  tne  point  noted  at  which 
;  of  the  appearance  corresponding  to  that  of  i  cc.  of  milk  in  100  cc. 
nained  undissolved. 


Lmmonia. 

> V 

fins.  Anhydrous 

Quinine 

Dttsolved. 

0.084 

0.084 

0.096 

0.122 

0.144 
0.174 
0.184 


In  Aq.  Sodium  Hydroxide.      In  Aq.  Pot.  Hydroxide. 


Gnu.  NaOH 

per  200  cc 

Solution. 

0.007 

0.012 

0.740 

2.160 

3  188 
6.172 

8  537 
17.074 


Gms.  Anhydrous 
Quinine 
Dissolved. 
0.092 
0.091 
0.090 
0.079 
0.056 
0.044 
0.021 
0.015 


Gms.  KOH 

per  aoo  cc. 

Solution. 

0.612 

1. 512 

3  456 
10.944 
44.704 


Gms.  Anhydrous 

Quinine 

Dissolved. 

0.088 

0.082 

0.068 

0.039 

0.006 


Solubility  of  Quinine  Salts  in  Water. 

(Regnault  and  Willejean,  1887) 


alt. 

f. 

Gms.  Salt  per 
xoo  Gms.  HsO. 

Salt. 

f. 

Gms.  Salt  per 
xoo  Gms.  Hs0< 

Irate  (basic) 

14 

2.06 

Salicylate  (basic) 

IS 

O.114 

(neutral) 

12 

".33 

Sulfate 

14 

0139 

« 

14 

13   19 

((               II 

16 

0.153 

i« 

16 

14  79 

«               (I 

18 

0.160 

« 

IS 

14.20 

"       (neutral) 

IS 

8.50 

Irate  (basic) 

12 

380 

(I             (I 

17 

8.90 

« 

14 

4.14 

(1             (1 

18 

9.62 

« 

15 

425 

Valerate  (basic) 

12- 

16       2.59 

asic) 

15 

10.03 

i( 

37 

16.18 

Solubility  of  Quinine  Salts  in  Water  at  25*. 

(Schacier,  1910.) 


Gms.  Salt  per 
100  Gms.  H^ 

2.85 
16.6 

1.43 
0.071 

0.125 

0.029 

28.6 

0.048 

0.143 

200 

0.4 

0.182 

0.147 
o .  105 

o.o5h 

I  25 


ted  out  that  diflFerent  values  for  the  solubility  may  be  obtained  de- 

the  method  used  for  preparing  the  saturated  solution. 

1  parentheses  are  by  Squire  and  Gaines  (1905),  and  are  for  15^-20* 

5*. 


Salt. 

Gms.  Salt  per 
100  Gms.  H^. 

Salt. 

2 

Hypophosphite 

0.042 

Lactate,  basic 

0.154 

Nitrate 

0.278 

Oxalate 

omide 

20 

Phosphate 

k>ride 

143  (Mi^ 

Picrate 

loride  -f  Urea 

100 

Quinate 

11.78 

Salicylate 

osulfate 

77  (50) 

Sulfate 

0.032 

Bisul  foguiacolate 

0.121  (0. 

083) 

Sulfophenate 

osphate,  basic 

0.1 1 78  (insol.) 

Urate 

nide 

2  33 

Phenylsulfate 

•ride 

4.76 

Tartrate 

acyanide 

0.05 

Tannate 

de 

0.49 

Valerate 

< 

•  Insol. 

QUINIMS  8ALT8 
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Solubility  of  Quininb  Salts  in  Several  Solvents. 

(Phelpt  and  Pahner,  x9X7-) 


^  m            _A 

SolubUity.  ParU  per  xoo 

Farts  SoKeHt  IK 

Salt. 

M.  pC. 
(uiicofr.) 

CCI4. 

THn..        Ethyl  AototeCAlcoWM. 
(Alcohol free).  '     C(M.             HflU 

Quinine  lacemic  lactate 

165.5 

0.00715 

28.6               0.286 

3.35 

« 

d  lactate 

175 

O.OIII 

0. 

25 

•  1 1 

<( 

/       " 

171 

0.00476 

0. 

20 

•  t  • 

« 

formate 

110-I13 

0.00625 

•  •  • 

it 

acetate 

124-126 

0.05 

•  •• 

it 

propionate 
butyrate 

IIO-III 

0.238 

•  •  • 

tt 

77.5 

4 

•  •  • 

It 

succinate 

192 

O.OOI 

0.4 

« 

tartrate 

202.5 

0.0004 

O.Q333 

tt 

malate 

177.5 

0.0008 

OS 

tt 

citrate 

183.5 

0.00167 

0.0833 

tt 

sulfate 

214 

0.0025 

0 

0333         0 

OO7IS 

0.0133 

Quintoxime  lactate 

... 

O.II 

k  • 

» 

»    •   • 

•  •  • 

Saturation  was  obtained  by  shaking  at  intervals  by  hand,  durins;  p  h^ 
In  case  of  the  determination  at  "hot,  the  solutions  were  boiled  under  a  reflux 
condenser  for  18  hours. 


QUININE  HTDBOCHLORIDE  C»HmN,0s.HC1.2H,0. 

Solubility  in  Aqueous  Salt  Solutions  at  i6*. 

(Tanigi.  1914) 

The  determinations  were  made  bv  adding  an  aqueous  solution  of  Q^^lv 
hydrochloride  to  the  aqueous  salt  solution  until  turbidity  occurred.    Froi^ 
volumes  involved,  the  solubility  per  100  cc.  was  calculated. 


In  Aq.  NaCl. 

Gms.  per  100  cc.  Sol. 


In  Aq.  NaNOi. 

Gms.  per  xoo  cc.  Sol. 


In  Aq.KCl. 

Gms.  per  xoo  cc.  Sol. 


NaCl. 
3.02 
2.49 
3.40 

8.34 
11.40 

15  56 
19.83 


Q.HCl. 
2.6 

I  94 
1.22 

0.54 
0.205 

0.140 

0.085 


NaNO,. 
0.677 
0.970 
2.008 
3  65 
9  31 

19.  12 
31    78 


Q.HC1. 
2.85 
1.96 
0.67 

0.43 
0.292 

0.168 

0.0663 


KCl. 
2.63 

3 

5.57 

8.26 

10.42 

17.87 

25.74 


Q.HCl. 

2.545 
1.882 

0.804 

0.531 
0.407 

0.205 

0.0997 


In  Aq.  CaCVt- 

Gms.  per  100  ^,— ^ 

^-grs^ 


ScA 


CaCl,. 
6.37 


7 

7 

7 

34 


03 

75 
96 

42 


02 

.7 

1 


,^^ 


100  cc.  90%  alcohol  dissolve  20  gms.  Q.  bihydrochloride  at  i5®-20®. 

"      chloroform         "       14.3    " 

"      90%  alcohol      "       14.3    "    Q.hydrochlorosulfateati5®-20*. 

0.5    "    Q.  glycerophosphate  at  1 5*^-20**. 

100  gms.  H2O  dissolve  1.3  gms.  anhydrous  Q.  glycerophosphate  at  100**. 

(Rogier  and  Fionr  ^ 

t 

QUININE  SALICYLATE  C«Hi4N,0,.C(,H4(OH)COOH.2H,0. 

Solubility  in  Aqueous  Alcohol  at  25®. 

(Seidell,  1909,  1910.) 


Wt.  % 

d^  of 

Sat.  Sol. 

Gms.  Q.  Sal. 

CjH.OH 
in  Solvent. 

aHjO  per  xoo 
Gms.  Sat.  So^ 

0 

0.909 

0.065 

10 

0.982 

0.080 

20 

0.966 

0.200 

30 

O.Q52 

0.48 

40 

0.93.^ 

I 

50 

0.916 

1.70 

Wt.  % 

CjHiOH 

in  Solvent. 

60 

70 
80 
90 

92.3 
100 


d^of 
Sat.  Sol. 

0.896 
0.876 
0.854 
0.832 
0.826 
0.797 


Gms.  (>  -^ 
aHiOwB^ 
Gms.  Sju**^ 

2.4-- 

3 
4 

4- 
4- 
3- 
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-UBiLiTY  OF  Quinine  Sulfate  in  Several  Solvents  at  25*. 

(Schaefer.  1913.) 

Gms.  Q.  Sulfate  c^k««» 

per  100  cc.  Solvent.  boivenl. 

►hd  0.4  I  vol.  C»HiOH4-4  vols.  CHCU 

cohol  3.12  I  vol.  C»H*0H+4  vols.  CtiU 

1  o.  27  I  vol.  CH«0H+4  vols.  CHCU 

insol.  I  vol.  CH,0H+4  vols.  C^H. 


Gms.  Q.  Sulfate 
per  100  cc.  Soivdit. 

12. 5 

20 
4.76 


.  trichlorethylene  dissolve  0.07  gm.  Q.  sulfateat  15^.    (Wester  and  Bruins,  1914) 

B  TANNATXS  True  and  False 

7BILITY  IN  Water  and  in  Aqueous  HCl  at  37*.   (Mumro,  1908 J 


Cms.  Q.  Tannate  per  loo  Cms. 


ite. 


Formula. 


H,0. 


0.984 


% 


ate  I       CtDHMNsOs.C10H14Os.4HsO  o  0.984      3.656 

ate  II      (Cs>Hs4NsOs)t.(CioHu09MHsO  o  1.210      4.756 

late         (CssH,4NsO».H,S04)s(C,oHMO.)».i4HtO  0.313      0.847      1560 

'k  of  Muraro  is  criticized  by  Biginelli  (1908). 

0%  alcohol  dissolve  33.3  gms.  Q.  tannate  at  I5*-20*.  (Squire  and  Caincs.  1905.) 


',  «,  d. 


\  PT&OTABTRATES  /, 

Solubilities  in  Alcohol  at  I8^    (Ladenburg  and  Hers.  1898.) 

u  alcohol  dissolve  15  gms.  of  the  /  pyrotartrate,  3.2  gms.  of  the  i  and 
the  d  compound.  The  results  show  that  the  1  acid  is  not  a  mixture  of  d 
and,  therefore,  that  the  f  quinine  compound  is  a  salt  of  the  racemicacid. 

LiTY  OF  Quinine  and  of  Quinine  Salts  in  Water  and  Other 

Solvents.    (U.  s.  p.  viii.) 

Gms.  (}uinbe  Compound  per  xoo  Gms.  Solvent  in: 


Water. 

Alcohol. 

Ether. 

CHiloroform. 

Glycerol 

At  as'. 

At8o'. 

At  2S*. 

At  23*. 

At  as'. 

At  as*. 

t 

0.057 

0.123 

166.6 

22.2 

52.6 

0633 

t.3H,0 

0.065 

0.129 

166.6 

76.9 

62.5 

0.472 

tHC1.2HsO 

5-55 

250 

166.6 

0.417 

122 

12.2 

i|.CtH4(OH).- 

HsO 

1.30 

2.86 

9.09 

0.91 

2.70 

6.25 

^),JI,S04.7H,0 

0.139 

2.22 

1. 16 

•   •   • 

0.25 

2.78 

,.H,S04.7H,0 

11.77 

147 

555 

0.056 

0.109 

5-55 

t.HBr.HsO 

2.5 

SS'S 

149.2 

6.2 

•    •    • 

"5 

DfS  ETHIODIDE  CsHiN.CsHtl. 

u  HsO  dissolve  301.3  gms.  CtHiN.CsHil  at  25".       (Peddle  and  Turner.  19x3.) 
u  CHClj  dissolve  1.78  gms.  CtHTN.CsHil  at  25^ 

:  EMANATIONS 

(Boyle,  1911;  Kofler,  1913.) 
f.  , 


Solubility  in  Water. 


Solubility 

• 

/  (Boyle).              i 

>  (Kofler). 

0.508 

0.54 

0.41 

0.442 

0  34 

0.37 

0.29 

0.31 

0.245 

0.265 

0.215 

0.232 

Solubility. 


30 
40 

SO 
60 

70 

90 


/  (Boyle). 

0.195 
16 


a  (Kofler). 
0.205 
0.165 
0.14 
0.12 
O.II 

0.108 


lilts  of  Boyle  are  in  terms  of  I,  the  Ostwald  Solubility  Expression  (see 

V  —  V  E' 
Those  of  Kofler  are  in  terms  of  the  expression  a  = •  -=,  where 

re  the  volumes  involved  and  E'  and  E  the  total  amount  of  emanation 
respectively  in  the  air  and  in  the  liquid. 


ADIUM 


AM.y, 


FATIONB 


5»o 


Solubility  in  Sbvbral  Solvents. 

(Ramstedt,  19x1;  Swinae,  1913*) 


Results  at  0*. 

ReMiHs  at  x8*. 

Books  It  u*.       1          r 

Solvent. 

n 

(Boyk,  1911 
k 

.)          I           ^ 

^       : 

Sp.  Gr.  of  SoL 

'^          " 

bp-Gr-o^SoL 

1          * 

Water 

0.52 

0.9999 

0.285 

0.9986 

0.50 

1 

Sea  Water 

• 

•  • 

•    •    • 

•    •    • 

•    •    • 

0.25s 

1           ^' 

Ethyl  Alcohol 

8 

.28 

0.8065 

6.17 

O.7911 

7-34 

1      c5  S 

Amyl  Alcohol 

• 

•  • 

•    •    • 

•    •    • 

•    •    • 

9.31 

I         ''•^«p 

Acetone 

7 

99 

0.8186 

6.30 

0. 7972 

•  •  • 

■r**'*^ 

Aniline 

4 

43 

I   0379 

3.80 

1. 0210 

•  •• 

^L^.             " 

Benzene 

• 

■     m 

•    •    • 

12.82 

O.8811 

•  •  • 

■      *   -^ 

Carbon  Disulfide 

33 

4 

I. 2921 

23.14 

1.2640 

.•• 

■                  ij^' 

Chloroform 

20 

5 

I . 5264 

15  08 

1.4907 

.•• 

1               .J^^  - 

Cyclohexane 

■ 

>  • 

•    •    ■ 

18.04 

0.7306 

.•• 

^B                 ft 

Ethyl  Acetate 

9 

41 

0.9244 

7.34 

0.9029 

.•• 

Ethyl  Ether 

20 

9 

0.7362 

15.08 

0.7158 

.•• 

V     ^ 

Glycerol 

■   4 

• 

•    •    • 

0.21 

1.262 

.• 

^^ 

Hexane 

23 

4 

0.6769 

16.56 

0.6612 

• 

Toluene                     18.4         0.8842         13.24         0.8666        t3' 
The  above  results  are  in  terms  of  the  Ostwald  Solubility  Expreaaon  (s^^ 

•1                    m'aTii*  •*• 

BE8OB0INOL  C«H4(OH), 

1.3- 

^■i..'' 

Solubility  in: 

Water. 

Etbyl  Alcohol 

^           V 

(Speyera  — 

Am.  J.  Sd.  [4]  X4,  204,  'oa.) 
Gm8.CeH«(OH)sper  100  Gms. 

(Speyew.) 

Ao          Sp.Gr.of 

Sp.Gr.af 
Soltttiaos. 

Gms.  C|H4(OH)>  per^ 
'     Akohol.      Solol^' 

^3 

*  '        SoluUoos. 

Water. 

SdutioD. 

0           I.IOI 

60 

37  S 

I  033 

210 

67 

10          1. 1X8 

81 

44.8 

1. 036 

223 

69. 

20            I  .  134 

103 

So-7 

1. 041 

236 

70- 

^o» 

25            I. 142 

117 

S3 -9 

I.04S 

243 

70.- 

^  1.4 

30            I    148 

131 

56.7 

1.048 

250 

71.- 

40            1. 157 

161 

58.9 

1.056 

266 

72.  - 

^■9 

50            I. 165 

198 

66.5 

1.065 

286 

74 

60            1. 172 

246 

71. 1 

I   075 

3" 

75 

70            1. 176 

320 

76.2 

1.087 

341 

77  , 

80            I. 179 

I 

\»7 

82.9 

1. 104 

375 

78' 

Note.  —  The  original  results  of  Speyers  are  given  in  terms  of  mois. 
mols.  HsO. 

According  to  Vaubel  (1895),  100  gms.  HiO  dissolve  175.5  K^s.  C« 
or  100  gms.  sat.  solution  contain  63.7  gms.  at  20*^.     Sp.  Gr.  of  sol.  «  i. 


^  ./JJ5- 


Solubility  of  Resorcinol  in  Alcohols  and  in  Acids. 


Solvent. 


Methyl  Alcohol 
Ethyl 


Propyl 


f. 

II. 6 
10.4 
II. 6 
10.4 
II. 6 


(Timofeiew,  1894.) 


Gms.  CcH4(0H)s  m 

per  100  Gms. 

Sat.  SoL 

69 

59.2 

61.5 

51.5 
51.6 


Solvent. 

Formic       Add 

Acetic 

Propionic 

Butyric 

Isobutyric 

Valeric 


581 


mSOBGINOL 


f. 

73 

77 

82 

9SS 


Solubility  of  Resorcinol  in  Benzbnb. 

(Rothmund.  1898.) 

Cms.  CACOH).  ^ 

r  xoo  Gnu.  Sat.  SoL  *  ' 

318  9SS 

4. 75  96.5 

6.94  83.46 

37-44  90- 23 


per 


Cms.  CA(OH)t 
per  xoo  Gms.  Sat.  ^oL 

61.7 
77.64 

9S.5 
100 


een  the  concentrations  37.44  and  61.7  at  95-5**  two  liquid  layers  are 
The  reciprocal  solubilities  of  these  two  layers,  determined  by  the 
ic  method  (see  Note,  p.  16),  are  as  follows: 


Gms.  C»II«(OH)t  per  100  Gms. 


CfHc  Layer. 
4.8 

6.6 
9.2 


CACOH),  Uyer. 
79-4 

77-5 
75 


f. 

90 
100 

105 


Gms.  C«H«(OH)t  per  100  Gms. 


CcHt  Layer. 
13 

19s 
24.6 

109.3  crit.  temp. 


UH«(OH),  Uyer. 
71.3 

65.7 
60.7 

42.4 

rcinol  mixes  with  pyridine  in  all  proportions.  (Dehn,  1917.) 

ms.  aqueous  50%  pyridine  dissolve  ooi  ems.  C«H4(0H)s  mat  20**-25*.     ** 
C  dive  oil  dissolve  4.55  gms.  C«H4(0H)i  m  at  I^**-20®.  (Squire  and  Caines.  1905.) 
coefficient  of  distribution  of  resorcinol  at  25^  between  olive  oil  and  water 
in  oil  +  cone,  in  HsO)  is  given  as  0.04  by  Boeseken  and  Waterman  (19 11, 

nng-point  data  (solubility,  see  footnote,  p.  i),  for  mixtures  of  resorcinol 
toluidine  are  given  by  Philip  and  Smith  (1905)  and  by  Vignon  (i8qi). 
for  mixtures  of  resorcinol  and  m  xylene  are  given  by  Campetti  (19 17;. 

fRiBUTiON  OP  Resorcinol  Between  Water  and  Organic 
Solvents  at  Ordinary  Temperature. 

(Vaubel  —  J.  pr.  Ch.  [2]  67.  478.  '03) 


a. 
91 


Solvents. 

60  CO.  H,0-f  30  CO.  Ether 
60  cc.  H,0+  60  cc.  Ether 
40  cc.  H,0+  40  cc.  Benzene 
40  cc.  H,0+  80  cc.  Benzene 
50  cc.  HjOH-  50  cc.  CCI4 
50  cc.  H,0+ 100  cc.  CCI4 
50  cc.  H,0+ 150  cc.  CCI4 


Gms.  CeH^COH)  in: 
H«0  Layer.     Sol^^Uyer 


02014 
0.247s 

0.5873 

o  5773 
04885 

04880 

0.4880 


0.9896 

o  9525 
02127 

02227 

0.0115 

00120 

0.0120 


^M   SALTS.     Solubility  in  Water. 

(Jorsenaen  — J.  pr.  Ch.  [2]  ay.  433.  '83;  34»  394.  '86;  44.  5i.  '91-) 

Salt.                                                Formula.  f.        ^^fgjg^ 

^irpureo  Rhodium  Chloride  ClRh(NH,),Cl,  17  0.56 

iiodium  Chloride                   Rh(NH,),Cl,  8  13.3 

Ihodlum  Nitrate                     Rh(NHJ,(NO,),  ord.  t      2.1 

4odium  Sulphate                  [Rh(NHJ.t(S0J,.5H,0  20  2.3 


ttUHl  C»HnN,0. 

ms.  HiO  dissolve  0.03  gm.  C»HiiNi04  at  20*-25®. 

lis.  pyridine  dissolve  41.5  gms.  C»H»iN|04  at  20*'-25*. 

ms.  aq.  50%  pyridine  dissolve  35.1  gms.  C«)HtiN<04  at  20^-25**. 


(Dclm,  19x70 


M 


Triphenyl  p  B08ANILINE  HTDBOCHLORIDE  (CfH4. 


i"^**.^ 


Solubility  in  Several  Solvents  at  23^ 

(v.  SiaUmuuy  <fe  Sachmr,  1910.) 


Solvent. 

Cms.  Triphrayl  # 
Ro6aniline  HClper 

zoo  Cms.  Sftt.  SoL 

Methyl  Alcohol 

0.447 

Ethyl 

0.28s 

Amyl 

O.II 

Acetone 

0.19 

Aniline 

0.518 

B080UC  ACID  CioHi«0,. 

100  gms.  HiO  dissolve  0.12  gm.  C«)Hi«0<  at  20*-2j**. 

100  gms.  pyridine  dissolve  160  gm.  CmHmOi  at  20-25*. 

100  gms.  aq.  50%  pyridine  dissolve  80  gm.  CnHifOi  at  20*-25*. 

BUEXDIUM  ALUMS.     See  also  Alums,  p.  32. 

Solubility  in  Water. 

(Locke,  190Z.) 


^t?^ 


Ahim. 
Rb.  Aluminum  Almn 


«< 
« 


Fonnula. 
RbAl(SOj,."H,0 


Gms.  Alum  per  100  G 


Anhydrous.   Hydrmted.    & « 


u 
tt 


Rb.  Chromium  Alum 
(I 


RbCr(S04),.i2H,0 


tt 


it 
tt 
it 


Rb.  Vanadium  Alum 

Rb.  Iron  Alum 
tt 


RbV(S04),.i2H,0 
RbFe(S04)ri2H,0 


25 

30 

35 
40 

25 

30 

35 
40 

25 
25 
30 


1. 81 
2.19 
2.66 
3.2a 

2  57 

3- 17 
4.11 

5-97 

5  79 

9  74 

20.24 


3  15 


4.34 


9  93 
16.98 


lonni 


Biltz  and  Wilke,  1906,  find  for  the  solubility  of  rubidium  iron  alum  if3 
at  6.6^,  4.55  gms.  per  100  cc.  solution;  at  25*,  29  gms;  and  at  40^  52.^ 

BUBIDIUM  FLUOBOBIDE  RbBF. 

100  gms.  H2O  dissolve  0.55  gm.  RbBF4  at  20*,  and  I  gm.  at  1 00*. 

BUBIDIUM  BBOMIDE  RbBr. 

Solubility  in  Water. 

(Rimbach,  1905.) 

Gms.  RbBr  per  100 

> A- 


.^^Itfi 


^lil« 


Gms.  RbBr 

per  100  Gms. 

f. 

Water. 

Solution. 

OS 

89.6 

47.26 

5 

98 

49  so 

16 

104.8 

5117 

Water. 
39.7  131.85 

57-5  152.47 

113 -5  205.21 

Freezing-point  data  for  RbBr  -f  AgBr  are  given  by  Sandonnini  (19123)- 

BUBIDIUM   BiCARBONATE  RbHCOi. 

100  gms.  sat.  solution  in  HjO  contain  53.73  gms.  RbHCOj  at  about  20* 

(de  FonnBd,  '9o9f 

BUBIDIUM  CARBONATE  RbsCOs. 

100  gms.  absolute  alcohol  dissolve  0.74  gm.  RbtCO«. 


(Bom^ 


583 


BUBXDIUM  CHLORATE 


rUM  CHLORATl  RbCO. 

Solubility  in  Water. 

(CakoUri,  i9xa.) 

Gms.  RbCIQi  per  «• 

xoo  Gms.  H^.  *  * 

2 . 138  42 . 2 

3  07  SO 

8  99 

:  is  some  uncertainty  as  to  whether  the  results  of  Calzolari  refer  to  100 
HfO  or  100  ems.  of  saturated  solution. 

ns.  HtO  dissolve  3. 1  gms.  RbClOiat  15""  ((/uof  thesat.  sol. » i  .07).  (Carlson.  'zoO 
arlier  data  see  Keissig,  1863. 

IIUII  PerCHLORATB  RbC10«. 

Solubility  in  Water. 

(Carlson,  1910;  Calzolari,  1912.) 


O 

8 
19.8 

30 


Gms.  RbCKX  Mr 
xoo  Gms.  n^. 

12.48 

15.98 

34.12 

62.8 


Qam.  RbOOc  per  xoo  Gms.  H«0. 


Gms.  Rba04  per  xoo  Gms.  H/) 


(CalsoUri.) 

(Carbon.) 

(CalzoUri.) 

(Carlson.) 

OS 

I.I    (1.007) 

SO         3.S 

4.6 

0.6 

1.2 

60       4.8s 

6.27  (1.028) 

I 

1.56  (i.oio) 

70         6.72 

8.2 

1.2 

1.8 

80         9.2 

11.04  (1.050) 

i-S 

2.2 

90       12.7 

22  (?)  (1.070) 

2.3 

3.26  (1.017) 

100        18 

figures  in  parentheses  are  densities  of  sat.  solutions. 

gms.  HtO  dissolve  1.08  gm.  RbClOi 

at  21.3*. 

(Longuimine,  x86a.) 

DIUM  Potassium  FerCHLORATB  RbsK(C10«)i. 

Kms.  sat.  solution  in  HiO  contain  1.55  gms.  RbsKCClOOi  at  20^  (dn  of  the 

IQtion  «  1. 013).  ((^tflson,  X9XO.) 

DIUM  CHLORIDE  RBCl. 

Solubility  in  Water. 


(Rimbach,  1902;  Berkeley,  X904.) 


ICcis.  RbCl    Gms.  RbCl  per  loo  Gm. 
per  Liter.         iUia.         Solutioa; 


lColt.Rba 
per  liter. 


Gma.  Rbd  per  loo  Gms. 
Water. 


SI7 

s-ss 

5.88 
6.17 

6  43 
6.67 


77  o 

84.4 
91. 1 

97.6 

103  5 
109  3 


43  S          60  6.90  115. 5  53.6 

458          70  7.12  121 .4  54-8 

47  7          ^  7-33  127.2  560 

49-4         90  752  1331  S7I 

50. 9  100  7.71  138-9  S^'9 

52.2  112. 9  7.95  146.6  59.5 

oUowing  determinations  of  the  Sp.  Gr.  of  the  sat.  solutions  are  given  by 

0.5s         18.7        315        44.7      60.25       75.15      U9.35         II4* 
r.         T.4409    1-4865     1.5118    1.5348    1.5558    1.5746    1.5905    I. 6148 

*  Boiling-point. 

rms.  methyl  alcohol  dissolve  I.4I     gms.  RbCl  at  25^.  (Turner  and  Bisaett.  19x3.) 

ethyl  "  "       0.078   gm. 

propyl       "  "       0.015 

'       amy!  "  "       0.0025 

%.  anhydrous  hydrazine  dissolve  5  gms  RbCl  at  room  temp. 

(Welsh  and  Broderson.  1915.) 

zing-point  data  (solubility,  see  footnote,  p.  i)  for  RbCl  +  AgCl  and 
f  TlCl  are  given  by  Sandonnini  (19",  1914).  Results  for  RbCl  -f  NaQ 
ea  by  Zemanzny  and  Rambach  (1910). 


4* 


«« 


II 


II 


II 


II  <i 


II  II 


II  II 


u 


M 


tUBXDIUM  CHLORIDE  584 

RUBIDIUM  TELLURIUM  CHLORIDE  RbiTeCU. 

100  gms.  aq.  HCl  of  1.2  Sp.  Gr.  dissolve  0.34  gm.  RbsTeCU  at  25^ 
100  gms.  aq.  HCl  of  1.05  bp.  Gr.  dissolve  13.09  gms.  RbsTeCk  at  ^*v^ 

RUBIDIUM  THALLIUM  CHLORIDE  3RbClTlCli.3lU). 

100  gms.  H2O  dissolve  13.3  gms.  at  18^,  and  62.5  gms.  at  I00^    (Godefm 

RUBIDIUM  CHROMATE  (Mono)  RbtCrOi. 

Solubility  in  Water. 

(Schidneiiuken  and  FOippo,  Jr.,  1906.) 


f. 

Gms.  Rl>Ci04 

per  100  Gms. 

SoluUon. 

Gms.RbCiO« 
t*.             per  100  Gms. 
Solutkm. 

f. 

Gms.  1 

pervoi 

SolmJ 

7 
0 

10 

36.65 

38.27 
40.23 

SO               47.44 

60.4              48.90 

Solid  Phase,  Ice 

—2.40 
-3-25 
-4.14 

2^ 

20 

42.42 

—0.6            0.9s 

-S'SS 

3C^ 

30 
40 

44.11 
46.13 

—  I.I             7.22 
-1.57           9.87 

—6.71 
about  — 

3* 
7     3^ 

Equilibrium' IN  the  System  Rubidium  Oxide,  Chromium  Trioxtc 

Water  at  30**. 

(Srhrrinrmskem  and  Filippo,  Jr.,  1906.) 
Gms.  per  xoo  Gms.  Sat.  Sol.         _  ...  _,.  Gms.  per  xoo  Gms.  Sat.  Sol.       <.  ,.  . 


CiO,. 

RbjO. 

ooua  raaac. 

CiOi. 

Rb,0. 

0 

60.56 

RbOH 

13-91 

3.38 

Rbia/) 

0 

56.82 

RbiCiOi 

15.05 

3-45 

"  +K 

0.776 

37.88 

<f 

15.31 

3. 59 

Rbi 

2.89 

34.89 

M 

15.19 

3.19 

Rb«Ci/> 

4.96 

30.20 

M 

18.96 

2.37 

%t 

8.54 

28.17 

(1 

24.92 

1.66 

u 

11.98 

27.99 

M 

37.34 

1. 61 

M 

15.38 

28.73 

(« 

48.20 

1-54 

M 

15  54 

28.55 

"  +Rb,CrA 

53.87 

1.67 

M 

13.69 

23.87 

RbiCrA 

54.29 

1.28 

-     -f 

9.98 

17.56 

58.69 

1.07 

RbiC 

572 

8.47 

62.38 

0.93 

M 

4.58 

7.98 

62.74 

0.93 

« 

4.87 

4.60 

63.07 

0.92 

M 

8.16 

3  57 

62.28 

0 

RUBIDIXTM  DICHROMATE  RbsCriO?. 

Solubility  of  the  Polymorphic  Forms  in  Water 

(Stortenbecker,  1907;  see  also  Wyrouboff,  1901.) 


Gms.  RbiCrsOr  per  loc 

» Gms.  Sat.  Sol. 

f. 

f 

Monoclinic  Form. 

Tridinic  Form. 

18 

5.42 

4 

96 

24 

6.94 

6. 

55 

30 

9.08 

8 

70 

40 

13.22 

12 

90 

50 

18.94 

18. 

77 

65 

28.10 

27 

30 

100  gms.  sat.  aq.  solution  contain  9.47  gms.  RbsCrsOr,  at  3c 

(Schrememaker 

RUBIDIUM  FLUORIDE  RbFi^HsO. 

100  gms.  HjO  dissolve  130.6  gms.  RbF  at  18*. 


585  RUBIDIUM  H7DB0XIDS 

rM  HTDBOXIDE  RbOH. 

.  sat.  aqueous  solution  contain  63.39  gms.  RbOH  at  30^. 

(Schreineinakers  and  Filippo,i9o6 ) 

.  sat.  aqueous  solution  contain  64. 1 7  gms.  RbOH  at  1 5^.  (de  Forcnnd.  1909a ) 
x)int  data  for  mixtures  of  RbOH  +  NaOH  are  given  by  (v.  Hevesy, 

rM  lODATB  RblO,. 

w  HiO  dissolve  2.1  gms.  RblOi  at  23^  (Wheekr,  1892.) 

IM  PerlODATE  RblOi. 

«  HfO  dissolve  0.65  gm.  RblOi  at  13^,  du  of  sat.  solution  =  1.0052. 

^  (Barker,  1908.) 

IM  IODIDE  Rbl. 

.  HsO  dissolve  137.5  gms.  Rbl  at  6.9^  and  152  gms  at  I7.4^ 

(Reiaaig,  1863.) 

Solubility  of  Rubidium  Iodide  in  Organic  Solvents. 

(Walden.  1906.) 


Solvent. 

Formula. 

CH,CN 

CHsCN 

CHJ^Ot 

(CHs),CO 

C«H,O.COH 

tr  Rbl  +  Agl  are 

Gms.  Rbl  per  loo  cc.  SolutioB. 

dnitrile 

ionitrile 

)methane 

9ne 

irol 

K>int  data  fc 

1.478  at  0°          1.350  at  25" 
0.274."             0-305     " 
0.567    "           ,0,518     " 
0.960    "             0.674     " 

4-930     " 
given  by  Sandonnini  (1912a). 

M  PerlODIDES 


Solubility  in  Water  at  25*. 

(Foote  and  Chalker.  1908.) 


10  Cms.  Sat.  Sol. 
I. 

Solid  Phase. 

Gms.  per  100 
Rbl. 

>  Gms.  Sat.  Sol.  "^ 

Solid  PhaK. 

0 

Rbl 

28.01 

64.85 

Rbl,+I 

s  90 

"  +Rbl, 

27.85 

65.12 

(f 

8.02 

Rbl, 

27.83 

6s  13 

M 

38.08 

«f 

27.99 

64.98 

M 

Its  show  that  Rbh  and  Rblf  are  not  formed. 

M  BBOMIODIDE  RbBr,I. 

.  sat.  aq.  solution  contain  about  44.  gms.  RbBril,  and  the  Sp.  Gr.  of 
a  is  3.84.  (Welb  and  Wheeler,  1892^ 

M  ntlDATE  and  IRIDITE8 

Solubilities  in  Water. 

(DeKpine,  1908.) 

im  CUoroiridate  RbsIrCU  -   19         0.0555 

dium  Hexachloroiridite  Rb^IrCU.HiO       19         0.91 

lium  Aquopentachloroiridite  RbsIrCUCHsG)     19         1.05 

M  PaniMOLTBDATE  5Rbi0.i2MoO,.H/3. 

at.  aq.  solution  contain  1.941  gms.  of  the  salt  at  24^         (Wempe,  19x1.) 


RUBIDIUM  NITRATl  586 

RUBIDIUM  NITRATB  RbNO^ 

Solubility  in  Water. 

(Berkeley,  1904.) 

Mols.       Grams  RbNO>  per  xooGmfc      .,  Sfc&A.    Gms.RbNOtjwifloGt 

»••         i4^a^/      Water.      Solutkn.        '     ^'  vl^^S^.     '    Water    ^«^.  ' 

O  1.27  19.5         16.3  60  7.99  200      66.7 

10  2.04  33  0        24.8  70  902  251       71.5 

20        3.10         53-3      34-6  80         9.93         309  7s6 

30        4.34  81.3      44-8  90        10.77  375  78.9 

40        5.68        116. 7      53.9  100        11.54  452  819 

50       6.88       155.6     60.9         1x8.3    12.76         617  86.1 
The  following  Sp.  Gr.  determinations  are  also  given  by  Berkeley. 

r.  0.6     '  15.85      31.55      45.85      63.4        75-60      90-95    "^3* 

Sp.  Gr.  Sat.  Sol.    0.1389    1.2665    x.4483    1.6216    1.8006     1.9055    2X>X78    im 

•  BoJlk«-point. 

The  Solubility  and  Supersolubility  Ice  Curves  for^Rubidium  NimiB 

AND  Water. 

Qones,  1908.) 
^.-_ ^    Gma.RbNObperiooGiiis.HsO.  .•   .,, .  Gms. RbNOb pet  100 Gum. Hg- 

*^-S^^;        SolubUity     Superaolulniity   *  SS^  Solubility     ^^^ 

*  'J  *  '    Curve.  Curve.  Curve.  Curw. 

—0.4  1. 16  ...  —3-5  ...  994 

—  1.8  ...  1.24  —2.3  13.97 

—  2.1  ...  5.39  —4.2  ...         13-97 

—  1.7  9.94  ...  —  2.7  Cryohydrate  17. 11 

RUBIDIXTM  Telluric  Acid  OXALATE  Rbs[H«TeO«.Cs04]. 

Solubility  in  Water. 

(Rosenheim  and  Weinheber,  191&-IX.) 

t^.  o**      20**        30*^        40*      so" 

Gms. RbilHeTeOe.CaOi] penoo gms. H2O    3.85     7.26     9.40    12.76   i6.9» 

RX7BIDIUM  PERMANGANATE  RbMn04. 

One  liter  of  aqueous  solution  contains  6.03  gms.  RbMnOi  at  7**.  ^ 

(Muthmann  and  Kunta.^»^ 
100  CO.  sat.  aq.  solution  contain  0.46  gm.  RbMnO*  at  2**,  1.06  gms.  at  19    ^ 
4.68  gms.  at  60'*.  (Pattason, 

RXTBIDIXTM  SELENATE  RbsSeOi. 

100  gms.  H2O  dissolve  158.9  gms.  RbsSe04  at  12®.  (Tutum, 

Solubility  of  Mixed  Crystals  of  Rubidium  Acid  Selenate  and  Rubie^S 
Acid  Tellurate  and  of  Rubidium  kcid  Sulfate  and  Rubidium  Acid 
lurate  in  Water  at  25**.         (pdlini,  1909.) 

Results  for  RbHSe04  +  RbHTe04.  Results  for  RbHSO*  -f  RbHTeSO. 

Gnis.  per  loop  cc.  Sat.  Sol.     Mol.  %  Selenate 


RbHSeO«. 

RbHTe04. 

in  SoUd  Phase. 

76.46 

39.51 

51.55 

95.82 

35-30 

52.22 

171.70 

22.98 

53.95 

462 . 80 

5 

56.33 

859-30 

3-40 

67.46 

Gms.  per  1000  cc.  Sat.  Sol. 

Mol.% 

RbHSO^. 

RbHTeO;. 

in  Solid 

26.675 

38.403 

47- 

32.117 

31.58 

SO- 

42.917 

26.764 

SO- 

59.074 

20.182 

SO- 

498.25 

0.02887 

S2. 

RUBIDIUM  FLUOSILICATE  RbsSiF,. 

100  gms.  H2O  dissolve  0.16  gm.  RbjSiFe  at  20®,  and  1.36  gms.  at  lOO®-         ^, 

(Stolba..   x»;. 

RUBIDIUM   SILICOTUNQSTATE  RbsSiWijOtf. 

100  gms.  H2O  dissolve  0.65  gm.  RbsSiWiiOii  at  20",  and  5.1  gms.  at  lOO*. 

((Sode&oy,  tW 


$87  BUBIDinM  SULFATE 

>IDM  SULFATE  RbiSO«.    Solubility  in  Water. 


Solubility 

IN  Water. 

CEUrd.  X894;  ] 

Berkeley.  1904) 

Mnh. 
per  Liter, 

Cms.  Rb9S04 

ijpcr  100  Cms. 

±* 

Mols. 
RIHSO4 
perliler. 

Watti. 

Soludan. 

m    • 

1.27 

36 -4 

27 -3 

60 

215 

1.46 

42.6 

29.9 

70 

2.25 

1 .64 

48.2 

32.5 

80 

2-34 

1.79 

53  5 

34-9 

90 

2.42 

1.92 

58-5 

36.9 

100 

2.49 

2.04 

63.1 

38 -7 

102.4 

2.50 

Gim.  Rb9S04  per  100  Gms. 


Water. 

SoludoD. 

67.4 

40.3 

71.4 

41.7 

75  0 

42.9 

78.7 

44  0 

81.8 

45  0 

82.6 

45-2 

oUowing  Sp.  Gr.  determinations  are  also  given  by  Berkeley. 

0.5      15.80       31.6        44.2      57.90      74.75      89.45     102. 4* 
itSoL  1.2740    1.3287    1.3704    1.3998    1.4232    1.4480    1.4649    1-4753 

•  b.  pt. 

c.  sat.  solution  in  absolute  HtSOi  contain  58.81  gms.  RbsSOi. 

(Bergius,  X9ia) 

Solubility  of  Rubidium  Double  Sulfates  in  Water  at  25^ 

(Locke,  x9oa.) 

Per  100  cc.  HiO.  Per  100  jX.  HjO. 

ronmik.  '  Gms.     '     MoU.  '  Formula.  '  Gms.  Mols.  ^ 

Anh.  Salt.      Salt.  Anh.  Salt.      Salt. 

S0,),.6H,O  76.7  0.1615  Rb^n(S0,),.6H,0  35.7  0.0857 

S0J,.6H,O        9.28  0.022  Rb^g(S04)a.6HaO  20.2  0.0521 

S0J,.6H,O  10.28  0.0241  Rb,Ni(S04),.6H,0  5.98  0.014J 

S0J,.6HaO  24.28  0.0579  Rb,Zn(S04),.6H,0  10.10  0.0236 

)nJM  Dihydroxy  TARTARIC  ACID   Rb,C4H40,.3H,0. 

pns.  HsO  dissolve  6.M  s^s.  RbsC4H408.3HtO  at  o^.  (Fenton.  1898.) 

ccount  of  the  unstable  character  of  the  compound,  only  )  hour  was  allowed 
tration  of  the  solution. 

DnUM  SALTS 

Solubilities  in  Water. 

(Howe,  1894.} 

Gns.  Salt 
Sah.  Formula.  t*.    per  100  Gm& 

HiO. 

Um  Potassium  Nitrosochloride        KsRuCltNO  25        12 

60  80 
Ammonium  Nitrosochloride       (NILi)iRuCljNO         25  5 

60        22 
Rubidium  Nitrosochloride         RbsRuCljNO  25         0.57 

60         2.13 

"  (hydrated)  Rb2RuCl5N0.2H20     25  114. 3 
Caesium  Nitrosochloride           CssRuCUNO              25         0.20 

60         0.56 

"    (hydrated)    Cs2RuCl6.NO.2H2O    25  105.8 

4SIN   (i.  Benzosulfonazole,  2(1),  one)  C«H4<^>NH. 

arts  HfO  dissolve  0.4  part  at  25*  and  4.17  parts  at  loo*. 

irts  alcohol  dissolve  4  parts  at  25®.  ^  (U.  S.  P.  VIII.) 

ms.  trichlorethylene  dissolve  0.012  gm.  saccharii  at  i^^. 

(Wester  and  Bniios,  X9X4J 


SACCHARIN  588 

Distribution  of  Sacchaxin  at  25^  Between: 
Water  ♦  and  Ether.  Water  f  and  Amyl  A 


(Marden,  x9X4-)  (Marden,  19x4.) 

DiatCoef. 


Gms.  Saccharin  per: 

xoo  cc.  HfO 
Layer. 

0.0290 
0.0458 
0.0719 

50  cc.  Ether 
Layer. 

0.0438 
0.0829 
0.1245 

Gms.  Saccharin  per: 


X05  cc.  Aq.         50  cc  Amyl 

1*3 


\ 


lyer.  Acetate  Layer. 

0.267  0.0045  0.0700 

0.235  0.0065  0.0957 

0.245  O.OII4  0.1724 

*  Slightly  acidified  with  HCl.        f  Containing  5  cc.  omic.  HCI  per  100  cc 

The  amount  of  saccharin  entering  the  ethereal  layer  is  increased 
of  HCl  to  the  aqueous  layer.   With  5  cc.  cone.  HCl  per  100  cc.  H2O,  1 
tion  coefficient  is  reduced  to  0.0624. 

8AUCIN  C«H4(CH,.OH)O.C.HiiO». 

Solubility  in  Several  Solvents. 

Solvent.  f.  ^"*Sk4S?.^"""  Autho 

Water  15  3.52  (Greenish  and 

Water  25  4.16  (Dott,  X907.) 

90%  Alcohol  15  1.5  (Greenish  and 

90%  Alcohol  15  2  (Squire  and  O 

Trichlor  Ethylene  15  0.013  (Wester  and  B 

SALICYLAIODE  0H.C«H4C0NHt. 

Distribution  Between  Water  and  Olive  Oil. 

(Meyer,  xQox.) 

Gms.  0HC«H4CX)NHs  per  xoo  cc. 

f.  / -^ s  Dist.  Co 

HjO  Layer.  Oil  Layer. 

3  0.056  0.126  2.25 

36  0.075  0.107  I   40 

SALICYLIC  ACID  C.H4.OH.COOH  1:2. 

Solubility  in  Water. 

(Average  curve  from  the  closelv  agreeing  determinations  of  Walker  and  Wood,  1898;  a 
1905;  at  35**.  Paul,  189^;  at  30  ,  Hoitsema.  1898a;  Hoffman  and  Langbeck.  X90S.  For 
not  m  good  agreement  with  the  following,  see  Alexejew,  x886;  Bouigoin,  1878;  Ost.,  i&ji 


Gms. 

Gms. 

V. 

C«H4.0H.C(X)H 

t*. 

CeH4.0H.C(X)H 

t* 

CH*. 

w 

Liter  Solution. 

w 

per 
Liter  Solution. 

w     • 

Litei 

0 

0.8 

25 

2.2 

60 

10 

1.2 

30 

2.7 

70 

20 

1.8 

40 
50 

3-7 
5-4 

80 

Solubility 

OF  Salicylic  Acid  in 

(Savorro,  1914.) 

Water 

Gms. 

Gms. 

♦• 

C,H4.0H.C(X)H 

t* 

C.H4.0H.C(X)H 

f. 

QH.. 

w    . 

per  1000  Gms. 

w    • 

per  1000  Gms. 

per 

Sat.  Sol. 

Sat.  Sol. 

0 

1.24 

35 

3.51 

70 

* 

5 

1.29 

40 

4.16 

75 

1 

10 

1.3s 

45 

4.8Q 

80 

a 

15 

1.84 

50 

6.38 

85 

2 

20 

2 

55 

7.44 

90 

3 

25 

2.48 

60 

0 

05 

e 

30 

2.98 

65 

10.94 

100 

2 

589 
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SoLUBiLiTT  OP  Salicylic  Acid  (Liquid)  in  Water. 

firminations  by  Synthetic  Method.    See  Note,  p.  i6.    The  original  data 
ti  caie  were  plotted  and  the  following  figures  read  from  the  curves. 

(FUschner  and  Rankin,  1910.) 

Cms.  COI^OHCOOH  per 
100  Gms. 


(Alezejew.) 

Gms.  C«H40HC00H  per 
100  Cms. 


Aqueous 
Layer. 

7 

8 


Tit.  temp. 


12 
19 


Salicylic  Add 
Layer. 

68 
64 
S8 
49 


f. 

60 
70 
80 

8S 


Aqueous 
Layer. 

45 

6.5 
10 

IS 


Salicylic  Add 
Layer. 

68 

62. s 

54 
46 


32  87  crit.  temp.  30 

I  for  the  melting-point  curve  of  mixtures  of  solid  salicylic  acid  and  water 
0  given  by  Flaschner  and  Rankin. 

miUTT  OF  Salicylic  Acid  in  Aqueous  Salt  Solutions  at  25*  and 

AT  35*.      (Hoffman  and  Langbeck,  1905.) 

CAOH.COOH  Dissolved  at  25*.    C6H40H.C00H  Dissolved  at  35*. 


Normality 
of  Salt 


0.020 
O.IOO 
0.492 
1.004 
0.020 
O.IOO 
0.504 
1.004 
0.020 
O.IOO 

0.497 
0.988 


Gms. 

Sahper 

Liter. 

1.49 
7.46 

36.73 
74.92 

2.02 

10.12 

51.10 

101.60 

1. 19 

595 
29.50 

58.80 


Gms.  per 

xooo  Gms. 

Sat.  Sol. 

2.24 
2.25 
2.02 
1.89 
2.25 
2.30 
2.38 

2-39 
2.23 

2.22 

2 
1.72 


•N    r 


Gm.  Mol. 
Per  cent. 

2. 9216. 10' 

2.9377 
2.6321 

2.4759 

3.9351 

3.0103 
3.1061 

3.1249 
2.9110 

2.9027 

2.6128 

2 . 2487 


Gms. 

xooo  Gms. 
Sat.  Sol. 

3  23 

3.23 

3  01 
2.68 

325 

3.32 

3.38 

3.36 
3.22 

3.20 

2.85 

2.43 


4 
4 
3 
3 
4 
4 
4 
4 
4 
4 
3 
3 


Gm.  Mol. 
Percent. 

2206.10 
2203  " 
9268 
SOO3 

2499 

3334 
4123 
3848 
2062 
1806 
7171 

1596 


« 

u 
(( 
(( 
u 
a 
u 
u 


XuBfUTT  OP  Salicylic  Acm  in  Aqueous  Salt  Solutions  at  25^ 

(Philip,  1905;  Philip  and  Gamer,  1909.) 


t  Aq.  Sodium 
Acetate. 


per  Liter. 


>Na.    CAOHCOOH. 

^x  3.60 

*  S-93 

^3  9.56 

O         16.81 


In  Aq.  Sodium 
Formate. 

Gms.  per  Liter. 


In  Aq.  Sodium  Monochlor 
Acetate. 


Gms.  per  Liter. 

K 


HCOONa. 
0.81 
1.63 
4.06 
8.14 


C.H4OHCOOH. 

3  40 

4  42 
7. II 

10.44 


CH,aCOONa. 
1.38 

3-43 

6.84 
13-71 


c:aohcooh. 
2.83 

3.58 
4.64 
6.17 


Aq.  Sodium 
Succinate. 


In  Aq.  Potassium 
Formate. 


In  Aq.  Sodium  Butyrate 
at  264*.         __ 


per  Liter. 


C^a)«.  CAOHCOOH. 

c8  2.97 

>3  4.34 

»5  6.56 

?5        10.82 


Gms.  per  Liter. 


Gms.  per  Liter. 
C.H40HCOOH?   C«H,COONa.  C:AOHCOo£ 

2.265  I  3-3 

338  2  45 

4.93  4  6.85 

7-13  S  8.1 

fitter  of  I  normal  aqueous  sodium  salicylate  solution  dissolves  4.97  gms. 
ic  add  at  25*.  (Si4fwidL,  191a) 


HCOOK. 

o 

103 
2.56 

5.12 
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Solubility  of  Salicylic  Acid  in  Aqueous  Solutions  op 


Salicylate  at  20.  i*. 

(Hoitienu.  18984.) 

Cm.  Mols.  per  Liter. 

Sp.  Gr.  of 
Solutions. 

Gins,  per  Liter. 

COOH. 

CH4OH- 

COONa. 

CfHiOH-        CJLOH- 
COOH.          ODONa. 

Solid 

0.0132 

0 

1.002 

1.823             0 

CMO 

O.OII2 

0.017 

1.003 

I  55               2.705 

0.0124 

0.II3 

1.009 

I. 71             17.98 

0.0143 

0.226 

1. 016 

I  97            35  96 

0.0164 

0.344 

1.024 

2.26            54.74 

0.0203 

0.500 

1.034 

2.80            7956 

0.062 

1.70 

1. 112 

8.56           270.5 

0.09s 

2. II 

I    137 

13"          335-7 

(CAOHCOOB 
(      +CAOHC 

0.091 

2.19 

1. 144 

12.56          348.4 

CAOHCOOH 

0.086 

3-41 

I. 215 

11.88          542.6 

0.081 

4.23 

1.263 

II. 19          673 

(CAOHCOOE 
}      +C,H/)HC 

0.048 

4.18 

1. 259 

6.63          665.1 

CAOl 

0.021 

4.12 

1.258 

2.90          665.5 

0. 

4. IS 

1.257 

0                660.3 

Solubility  of  Salicylic  Acid  in  Aqueous  Solutions  of  A< 

(Kendall,  19x1.) 

Gms. 

per  Liter. 

Gms. 

Add. 

Acid. 

C.H4OH-                      ^*=***- 

COOH. 

r 

Add. 

Water  alone 

0 

2 

.257  Formic  Acid 

230.15       H< 

Acetic  Acid 

37.52  CHiCOOH    2 

m        "  .  . 

460.30 

(4 

75  05 

2 

. 409  Hydiochlonc  Aad      0.653 

l( 

150.10 

2 

S49 

1.302 

U 

300.20 

2 

.850 

4.558 

Formic  Acid 

2.38  HCOOH      2 

.114               " 

9. 117 

i( 

4.59 

"               2 

•03s 

18.235 

it 

11.05 

"               2 

.114  Malomc  Add 

3  253CE 

it 

21.17 

"               2 

035 

10.49 

tt 

28.76 

"               2 

.049 

20.84 

« 

57.53 

"               2 

.  066  Methyl  Picric  Acid     2 .  28 

(( 

115.07 

"               2 

.121 

Solubility  of  Salicylic  Acid  in  Aqueous  Solutions  of 

Acid  at  25**  and  Vice  Versa. 

(Kendall,  191 1.) 
Gms.  per  Liter.  Gms.  per  Liter. 


'^ ^  SoUd  Phase.  ' *^ 


CCiOH.          OHCOOH.  C(X)H.             COOH. 

O                       2.257        Salicylic  Acid  7. 188              2.243 

2.615              1.974           "  7.213               I.87J 

7.202              1.887           *'  7   233              1.29. 
7.283              1.885            "  +Nitrobcna)ic 

Solubility  of  Salicylic  Acid  in  Aqueous  Alc 

(Seidell,  1908,  1909.  19x0.) 

Wt.  Per  cent                                       Gms.  «r.  p^,  ^. 

GH.OHin        rf»  Sat.  Sol.        C«H40HCOOH  rJnj^l        a 

Solvent.                                       per  100  Gms.  ^S£^J          ^ 

Sat.  Sol.  Solvent. 

10                   0.984                     0.38  60 

20                   0.970                     0.80  70 

30                   0.959                     2.20  80 

40                   0951                     590  90 

50                   0.945                   12.20  100 
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nr  OF  Salicylic  Acid  in  Aqueous  Solutions  op  Ethyl  Alcohol. 
YL   Alcohol,  Dextrose,  Cane  Sugar,  and  op  Levulose  at  25"^ 


35' 


(Hoffmum  and  Langbeck,  1905.) 


(iso) 


Cone.  0!  Solvent. 

C|H/)H.C00H  DiMolved 
at  as*. 

C|H/)H.C00H  DisMlved 
at  45*. 

Nonnal- 

Gms.  per 

Gm.  Mol. 

Gnu.  per 
xooGms. 
Sat.  Sol. 

Gm.  Mol. 

Gms.  per 
xooGms 
Sat.  Sol. 

ity. 

Liter. 

Percent. 

Percent. 

0.0249 

1. 146 

2.8966. 

io-« 

0.222 

4.  2044.10"* 

0.322 

0.0560 

2.578 

2.9150 

<< 

•0.223 

4.2348     " 

0.324 

0.1747 

8.04 

2.9901 

« 

0.229 

•    •    • 

•    ■    • 

0.2399 

11.05 

•    •    • 

•    •    • 

4.4341     " 

0.339 

1.03 

47-4 

3.5279 

« 

0.270 

5.2816    " 

0.404 

1.638 

75.44 

3.9253 

<< 

0.300 

•    •    • 

•    •    • 

0.020 

1.496 

2.909 

« 

0.223 

4.229    "/ 

0.324 

0.051 

3-74 

2.955 

« 

0.226 

4.289    " 

0.329 

O.IOO 

7.48 

3  033 

« 

0.232 

4-435     " 

0.339 

0.521 

38.60 

3.718 

it 

0.285 

5. 624     " 

0.431 

0.02 

3.6 

2.886 

u 

0.221 

4.184     " 

0.321 

O.IO 

18 

2.898 

(( 

0.222 

4. 202     " 

0.322 

0.50 

89.6 

2.954 

li 

0.226 

4.263      " 

0.326 

I 

180 

3  015 

ii 

0.231 

4.360     " 

0.334 

0.02 

6.88 

2.902 

a 

0.221 

4.206     " 

0.322 

O.IO 

34-97 

2.964 

it 

0.227 

4.287      " 

0.328 

0.50 

172 

3.239 

it 

0.248 

4.697      " 

0.360 

1. 10 

376.3 

3.633 

It 

0.278 

5.236     " 

0.401 

0.02 

36 

2.888 

u 

0.221 

•  •  • 

•    •    • 

0.06 

10.8 

2.895 

it 

0.221 

•  •  • 

•   •   • 

0.25 

45 

2.944 

« 

0.225 

•  •  • 

•  •  • 

LiTY  OF  Salicylic  Acid  in  Alcohols,  in  Ether  and  in  Acetone. 

(Timoleiew,  1891;  at  15*,  Bourgoin,  1878;  at  33*,  Walker  and  Wood,  1898.) 


Bt. 


90% 


Gms.  CtHiGHCOOH 

Gms.  CAOHCOOH 

f. 

per  100 

)  Gms. 

Solvent.            t*. 

per  100  Gms. 

Solvent. 

Solution. 

Solvent.      Solution. 

-  3 

40.67 

28.91 

Cai70H(«)  -  3 

26.12        20.71 

+  21 

62.48 

38.46 

CJItOHCw)  +21 

37.69        27.36 

-  3 

36.12 

26.29 

(CH,)rf)           15 

50.47       33-55 
23.4* 

+  15 

49  63 

33-17 

(CH,)rf)           17 

21 

53-53 

34.87 

(CH,)2C0         23 

31-3* 

15 

42.09 

29.62 

*  Gms.  per  100  cc.  sat.  sol.  instead  of  per  100  gms.  sat.  sol. 


18.  sat.  solution  in  methyl  alcohol  contain  39.87  gms.  salicylic  acid  at  15*. 

(Savorro,  1914.) 


ty  of  Salicylic  Acid  in  Mixtures  of  Acetone  and  Benzene  at  25®. 

(Marden  and  Dover,  1917.) 
o  Gms.  Mixed  Solvent.    Gms.  per  100  Gms.  Mixed  Solvent.     Gms.  ncr  too  Gms.  Mixfd  SoUTnL 


ne. 

Salic>*lic  Acid. 

Acetone. 

Salicylic  Acid. 

Acetone. 

Salicylic  Add. 

> 

3:> 

60 

36.7 

20 

15 

> 

51 -I 

50 

31 

10 

71 

3 

46.4 

40 

25  3 

0 

0.92 

3 

42.3 

3C 

20 
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Solubility  op  Salicylic  Acid  in  Benzene. 

(Walker  and  Wood,  1898.)  (von  Eukr  and  Ldwenhann,  1916.) 

Cms.  CJlr  Gms.CA-  Gms.(^ 

^         OHCOOH  ♦.  OHCOOT  ♦•                         QoIv«,t  ^^COOT 

*^'      periooGms.  **  petiooQws.  **                        solvent.  perioocc 

QH«.  CA.  SitSoL 

II.  7       0.460  34.6  1. 261  18                    CeHe  0.52$ 

18.2      0.579  36.6  1.430  25                    CeHe  0.762 

25          0.78  49.4  2.380  18  o.  swCHjClCOOH  in  C«Hi  1.698 

30.5      0.991  64.2  4.40  18  o.5nCftHfiOH  in  CcH«  0.746 

Solubility  of  Salicylic  Acid  in  Mixtures  of  Benzene  and  Eina 

Acetate  at  25**. 

(Maiden  and  Dover,  191 7.) 
Cms,  per  100  Cms.  Mixed  Solvent.    Cms,  per  100  Gp».  Mixed  Solvent.     Gitml  per  100 (jins.  WobA^H^ 
Ethyl AceUte       SaUcyUc  Acid.       Ethyl  AceUte.     Salicylic  Add^       Ethyl  AceUte.    SalicsS^** 

100  38  60  16.6  20  6-* 

90  24.2  50  14.5  10  3'^ 

80  22.7  40  12.8  O  0.0* 

70  19.5  30  9.6 

Solubility  of  Salicylic  Acid  in  Several  Solvents  at  25*. 

(Hers  and  Rathxnann,  1913.) 

Solvent.  ^;^5°5PS;«  Solvent.  ^^^t^ 

per  xoo  cc.  oat.  001.  per  100  oc  a 

Chloroform  2 .  168  Tetrachlor  Ethylene  i .  loj 

Carbon  Tetrachloride        0.4143  Tetrachlor  Ethane  2.08; 

Trichlor  Ethylene  i-5i9  Pentachlor  Ethane  1.064^- 

100  gms.  dichlor  ethylene  dissolve  0.757  gm.  salicylic  acid  at  15®.  )    (^tAes^ 
100  gms.  trichlor  ethylene  dissolve  0.28  gm.  salicylic  acid  at  15^   )  Brains. 

Solubility  of  Salicylic  Acid  in  Oils  (Temp,  not  stated). 

(Engfeldt,  1913) 

Gms.  Gms-^ 

Oil  of:                       C.H.OHCpOH  ^^.                dWH^ 

per  100  Gms.  per  100  (^ 

Sat.  Sol.  Sat.  S^- 

Phocae  (Dog  Fish  Oil)  1.70  Sesami  2.6r 

Jecoris  Aselli  (Cod  Liver  Oil)  i .  86  Cannabis  3 

Arachidis  (Peanut  Oil)  1.88  Lini  (Linseed  Oil)  3.0ii- 

Amygdalarum  2.08  Juglandis  (Walnut  Oil)  312. 

Olivae  (Olive  Oil)  2 .  14  Gossypii  (Cottonseed  Oil)  3 .  2^ 

Rapae  (Rape  Seed  Oil)  2. 17  Ricini  (Castor  Oil)  12.9S 

Papaveris  (Poppy  Seed  Oil)  2.22  Paraffiniam  Liquid  o 

The  ratio  of  the  solubilities  of  salicylic  acid  in  olive  oil  and  in  water  (c^- 
in  oil  -T-  cone,  in  H2O)  at  25®  is  gfiven  as  11. 8  by  Boeseken  and  Waterman  (i»  '■ 
1912).     This  corresponds  to  2.6  gms.  acid  per  100  gms.  olive  oil. 

Distribution  of  Salicylic  Acid  Between: 

Water  and  Benzene.    (Hendrixon,  1897)      Water  and  Chloroform.    (Hendrizoo.  1 « 

Results  at  10°.  Results  at  40*.  Results  at  10®.  Results  at  40*"' 

Gms.  Acid  100  cc.  Gms.  Acid  per  100  cc.  Gms.  Acid  per  100  cc.        Gms.  Add  per  100  ^ 

H,0  Layer.  C,H«  Layer.  H,0  Layer  CeH*  Layer.'  HjO  Layer.  CHCl|Layer:  ti^  Layer.  CHOjI-I 

j 0.0264   0.0391  0.0260   0.0400  0.0293   0.0442   0.033s   0-04-4 

0.0377   0.0655  0.0719   0.1640  0.0457   0.0946   0.0819   0.17"^ 

0.1200   0.4159   0.T220   0.3539   O.II72   0.5640   0.1589   0.52^ 
0.1292   0.4713   0.1563   0.5016   0.1220   0.6106   0.2687   1.38^ 

0.2014   0.7625   0.1236   0.6269   0.3053   I.7S 

Similar  data  for  the  distribution  between  water  and  benzene  at  18®  are 
by  Nernst  (1891). 
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UCTUC  ACID  (Aspirin)  CHiC00.C:«H4.C00H,  1.2. 

r  AND  Melting-Point  Curves  for  Mixtures  of  Acetyl  Salicylic 
3D  AND  Water,  Determined  by  the  Synthetic  Method. 

(Flaachner  and  Rankin,  1909.) 

ibility  Curve  (Liquid  Add +HjO).        M.-pt.  Curve  (Solid  Add +H1O). 

Cms.  CHsCOO.C^.COOH  per  100  Cms.  Cms.  CHsC00C»EIr 

t * \  t*.  COOHperiooGms. 

H^  Rkh  Layer.     Acid  Rkh  Layer.  Mixtuie. 

4.8  ...  82.4  4.8 

6  74  90.4  10 

10  67  92.4  20 

14  60  93.6  60 

17  5  SS  99  80 

20  SO  109.4  89.5 

it.  temp.  35  131  100 

Phenylsalicylate)  CiH4.0H.COOCtHi,  1.2. 

ILITY  OF  SaLOL  in  AqUEOUS  AlCOHCH.  AT  25^     (Seidell.  1909.  19x0.) 

J   ^  Cms.  Salol  Wt.  Per  cent  j     -  Cms.  Said 

0.999  o.ois                      70  0.877  440 

0.967  0.020                      80  0.863  770 

0.934  0.22                       90  0.865  14 

0.914  0.76                       92.3  0.868  1770 

0.895  3IO  100  0.898  35 

Solubility  of  Salol  in  Several  Solvents.    (Seidell.  1907.) 

J  o.^        Cms.  Salol  j  c«»     Gms.  Salol 

*••  «Sl*     periooGmt.  Solvent.  f.        •<^^- per  loo  Gms. 

^*  Sat.  Sol.  Sol.   »^Sat.Sol. 

30-31       ...  90.99  Amyl  Alcohol  25  0.869  20.44 

30-31  1. 148        88.57  Acetic  Add  (99.5%)  21.5  1.143  63.24 

ate  30-31  1. 136        85.29  Xylene  32.5       ...  87.14+ 

30-31       ...     very  soluble  Toluene  25  1.128  83.62 

V.  pyridine  dissolve  381  ^s.  salol  at  20**-25*  (Dehn,  1917).  The  solu- 
ueous  50  per  cent  pyridine  separates  into  two  layers. 

VTION  Temperatures  (Solubility,  see  footnote,  p.  i)  for  Mixtures  of: 
3ind  Thymol.    (Bellucd,  1913.)  Salol  and  Urethan.     (Bellucd,  191a,  1913.) 

Gms.  Salol    a*  «   Gms.  Salol      a*  #    Gms.  Salol     «•  ^   Gms.  Salol 

100        23         50         43  100         36.5       50 

90        29         40         36.5  90         39         40 

80  34  5  30  29Eutec.  86  41.5  30 

70  40  20  31  80  44  20 

:.      66  46  10  30  70  47  10 

60  51  o  j5i  60  48.5  o 

tec.  for  salol  +  camphor  is  at  +6^  and  contains  56%  salol.  ^(Bellucd. 
:ec  for  salol -hmonobromcamphorisat2i^and  contains  6o%salol.  (191a,  13.) 
ation  temperatures  for  Salol  +  Sulfonal  and  for  Salol  +  fi  Naphthol 
by  Bianchini  (1914). 

IN  C»Hi«0,. 

Solubility  in  Several  Solvents. 

Solvent.  f.  STcSf^cS:  Authority. 

0.02+  (Dehn.  1917.) 

about  2 . 3        (Greenish  and  Smith,  1903.) 
2 .  46  (Wester  and  Bruins,  1914.) 

12.72  (Dehn.  191 7) 

12.3s 

lata  for  mixtures  of  stereoisomeric  santonin  salts  are  given  by  Malvino 
no  (1908). 


p 

ol  (90%) 
lor  Ethylene 

20-25 

IS 
»S 

me 

>%  Pyridine 

20-25 
20-25 
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SAMARIUM  CHLORIDB  SaCU. 

100  gms.  pyridine  dissolve  6.38  gms.  SaCU  at  t^^.  (MttipaB,  1906. 19094 

SAMARIUM  GLYCOLATE  Sa(CtH,Ot)f 

100  gms.  HsO  dissolve  0.6373  gm.  Sa(CsH«Oi)t  at  20^. 

Gantidi  and  Giflnknnt,  i9imj4 

SAMARIUM  Double  NITRATES. 

Solubility  in  Conc.  HNOi  op  diA  =  1.325  at  i6', 

aanuch.  i9xa.)  „  .  .^ci. 

Salt.  FonnuU.  ^.J^SJU 

Samarium  Magnesium  Nitrate  [Sa(NQs)e]Mgs .  24  H^  24. SS 

Nickel  "  "        Ni,        "  29.11 

Cobalt  "  "        Co,       "  34.37 

Zinc  "  "        Zn,       "  36.47 

"        Manganese       "  "        Mn,      "  50.04 

SAMARIUM  OXALATE  Sa,(C/)4)t.ioHsO. 

One  liter  HsO  dissolves  0.00054  K^i-  Sai(Ci04)t  at  25*,  determined  bV  ^ 
electrolytic  conductivity  method.  (Rimbach  and  Schubat*  ^ 

Solubility  of  Samarium  Oxalate  in  Aoubous  Solutions  of  Sulfuuc  ^ 

AT  25*. 

(Wirth.  19x2.) 

"M^^'     1;?|-^^SSi!'       Solid  Phaae.  ^r^^'lS  ^^SS^'       SoBdPk^ 

Aq.H^4.        *^Sat.Sol.  Aq.  HtSO*.     "sat.  Sol. 

I  O.IOI5        Sa,(Q0«),.ioHd0  2.8  O.3886        Sat(CA)i-xo^ 

1. 445         0.1804  "  4.32        0.7008 

1.93  0.2254  "  6.175        1.072  " 

SAMARIUM  Dimethyl  PHOSPHATE  Sa,[(CHs),P04]t. 

100  gms.  H2O  dissolve  35.2  gms.  Sa2[(CH8)iP04]i  at  25®  and  about  10.8  gr 
at  95*^.  (Morgan  and  James,  19 

SAMARIUM  SULFATE  Sa2(S0«)i. 

Solubility  in  Aqueous  Solutions  of  Ammonium  Sulfate  at  25V 

(Keyes  and  James,  1914.) 


:nh4)^4. 

Sa,(S04),: 

Solid  Phase. 

(NHJiSO,. 

s>,(so<),: 

Solid  Fbue. 

0.03 

2.1 

Sa«(SO«), 

32s 

0.9 

t.1.7 

0.8 

2 

i< 

46.3 

I 

u 

I.I 

2.8 

"  +1.1.7 

775 

1-3 

••  +(NHO»' 

1.9 

i-S 

1.X.7 

77-3 

03 

(NHJ,Sa 

7-4 

0.8 

« 

76.8 

0.6 

M 

18.8 

0.8 

<i 

1. 1.7  =  Saj(S04)i.(NH4)jS04.7H,0. 

Solubility  in  Aqueous  Solutions  of  Sodium  Sulfate  at  25®.* 

(Keyes  and  James,  1914-) 
Gms.  per  100  Gms.  HjO.  _  ,. .  _,  Gms.  per  100  Gms.  HjO. 


Na,SO«. 

Sa,(S04),.' 

SoUd  Phase. 

NajSO*. 

Sa,(S04),. 

Solid  Phase. 

•    •    • 

2.05 

Sa,(S04), 

10.51 

0.012 

sSa4(SOJ,.3Na.SO,-6I 

O.I 

2 

« 

14.71 

O.OIO 

M 

0.5 

O.II 

aSa,(S04)..5Na«S04.6H^ 

20.02 

0.012 

U 

1.9 

0.03 

«« 

23.68 

0.018 

M 

6.44 

0.016 

« 

27.40 

O.OII 

« 

*  The  mixtures  were  rotated  at  constant  temperature  for  5  months. 

100  cc.  anhydrous  hydrazine  dissolve  i  gm.  Sas(S04)i  at  room  temp. 

(Welsh  and  Broderson.  191 
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SAMARIUM  SULTONATU 


lUM  SULFONATU 

Solubility  in  Water. 


Sdt. 


Formok. 


Gm.  An- 
A*    hydrous  Salt 
*  per  loo  Gms. 


Authority. 


DlflNitzO- 

c  Sulfonate       SalCACNOOSOja-yH^  1 5 

n  Branonitzo- 

e  Sulphonate    Sa[C«Ht(x)Br(4)NOk(3)SQj^xoH«0  35 

lUM  OXALATE  Scs(C,04)i.5H,0. 

ITY  IN  Aqueous  Solutions  of  Ammonium  Oxalate  and  of  Hydro- 
chloric Acid. 


50.9      (Holmbecg,  1907.) 
7.84    (KaU and Janwi,  19130 


Vq.  Ammonia  Oxalate  at  25^. 

(Wirth.  1914.) 


xoo  Gins. 
.Sol. 


ScyO^ 
0.3019 
0.4012 
0.7108 


Solid  Phase. 


Sc(CA)i5H«0 


In  Aq.  Hydrochloric  Acid  at  25* 
and  at  50*.     (Meyer,  1914.) 

Gms.  Scs(C^4)s  per 
100  Gms.  Sat.  Sol. 


M 


+(NHJ,CA 


Nonnality  of 
Aq.  HCl. 

O.I 

0.5 

I 

2 

5 


At  as*. 
0.0299 
0.0650 
0.1020 
O.1716 
0.4170 


At  so*. 

0.0420 

0.0870 

0.1435 
0.2556 

0.6533 


Solubility  in  Aqueous  Solutions  of  Sulfuric  Acid. 


SulU  at  25^     (Wirth.  1914) 


Results  at  25*^  and  at  50*^.    (Meyer.  1914.) 


rof 


Gms.  Sgi(C^4)i 

per  xoo  Gms. 

Sat.  Sol. 

O.II48 

o. 2573 

0.2904 
0.4204 

0.5834 


Solid  Phase. 


Sci(C04)i.sHd0 


tt 


u 


•I 


Normality  of 
Aq.  H,S0«. 

O.I 

o.S 

I 
2 

5 


Gms.  SciCCjOJi  per  xoo  Gms. 
Sat.  Sol. 


Atas*. 
0.0385 

0.0997 

0.1663 

0.3176 

0.7761 


At  so*. 
0.0562 
O.I481 
0.2493 

0.4429 
I. 1280 


ms.  sat.  solution  of  scandium  oxalate  in  2.43  n  HsS04  +  0.5  n  oxalic 
tain  0.0284  gm.  SctOi  at  25^.  (Wixth,  X9X4.) 

lUM  SULFATE  Sc,(S04)t.5H,0. 

iTY  IN  Water  and  in  Aqueous  Sulfuric  Acid  at  25*. 


Solid  Phase. 


Gms.  SctCSOJa 
ft.        per  100  Gms. 
Sat.  Sol. 

28.52        Sc(SO0,.5H^ 
1SO4       29.29 
1SO4       19.87 


Solvent. 


<4 


U 


Gms.  SciCSOJs 

per  100  Gms. 

Sat.  Sol. 

8.363 

1.31s 
0.484 


.  (Wirth,  X9X4.) 

Solid  Phase. 
Sc(S04),.sH.O 


Sc*(S0|),.3H^ 


4.86nH,S04 

9.73nH2S04 

22.35  «HjS04 

lium  sulfuric  acid  double  sulfate,  Scs(S04)s.3H2S04.     100  gms.  sat.  sol.  in 
1SO4  of  J  »  1.6  contain  0.8616  gm.  of  the  double  salt.  (Wirth.  X9X4.) 

IC  ACID  (CHs)s(COOH),. 

°^  95%  formic  acid  dissolve  1.05  gm.  sebacic  acid  at  19®.     (Aschan.  19x3.) 

miBUTiON  OF  Sebacic  Acid  between  Water  and  Ether  at  25^ 

(Chandler.  1908.) 


Mol.  (Concentration  of  Sdl)acic  Acid  in: 


Aq.  Layer. 
0.00062 
0.00058 
0.00047 
0.00036 


Ether  Layer. 
0.0291 
0.0272 
0.0213 
0.0155 


Ratio. 

0.0213 
0.0213 
0.0221 
0.0232 
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SELENIUM  Se. 

Solubility  in  Carbon  Disulfide. 

(Marc,  1906.) 

100  cc.  CSt  dissolve  0.065  S^*  amorphous  Se  at  room  temperature.  Se  which 
is  heated  to  iSo'^  for  6-7  hours  b  insoluble  in  CSi.  Se  crystallized  from  the 
melt  at  200*^  is  insoluble  in  CSi.  Se  heated  once  quickly  to  140**  is  very  fll|gfa% 
soluble  in  CSj. 

100  cc.  CSi  dissolve  at  the  boiling-point  3-34  mgs.  Se  which  has  been  heated  to 
140°  for  I  hr. 

100  cc.  CSt  dissolve  at  the  boiling-point  2  mgs.  Se  which  has  been  heated  to 
195^  for  2  days.  Oiucmi 

100  gms.  methylene  iodide  (CHsIs)  dissolve  1.3  gms.  Se  at  I2^     (Retteok  M 

Solubility  of  Mix  Crystals  of  Selenium  and  Sulfur  in  Carbon  Disulfidi 

AT  25**.     (Ringer,  1902.) 

Mob.  per  100  Mob.  Solution.         J!*°*-/*r  Mols.  per  100  MoU.  Solutioo.       }^lj^ 

Cent  Se  in  *  *  «     Ceot  Se  n 

Crystals.  CS|.  be.  S.  Qnrstali. 

o  58.24        2.3s        39.41       55.67 

3.54  64.66  1.58  33.76  68.38 

3.81  81. iz  2.4  16.49  5^7 

8.69  88.41  2.17  9.42  61.5 

16.4*  91-38  1.68  6.94  65 

14.2*  99-51  0.49  o  loot 

29-35*  99- U  0.86  o  io4 

*  Mix  crystals  homogeneous  in  all  except  these  solutions. 

t  B  Solubility  of  hexagonal  selenium.  %  ■"  Solubility  of  amorphous  sekeuuffl. 

Fusion-point  curves  for  mixtures  of  selenium  and  other  metals  are  given  by 
Pelabon  (1909).    Results  for  Se  +  Te  are  given  by  Pellini  and  Vio  (1906). 

Diohenyl  SELENIUM  BBOIODE  (CsHOsSeBr,. 

Reciprocal  solubility  of  Diphbnyl  Selenium  Bromide  and  DipheK^ 

Tellurium  Bromide  in  Water  at  25^. 

(Pellini,  1906a.) 

Gms.  per  1000  cc.  Sat.  Sol.  Md.  %  (C»H|)r  Gms.  per  loop  cc.  Sat.  Sol.  Moi  %  C^p 

(C.H*),TcBr,.      (UH»),iicBr,.  AbAuiS^'  (C.H.),TcBr,.  (C.H,)^Br,.  *  ^  5^^.^ 

18.614                o  O  10.224  14.608  ^•'^ 

17.400                1.448  4.91  7.544  19.876  51.1^ 

16.152               4172  10.51  6.780  18.984  94-^ 

15.030               6.2IO  18.21  3184  17.392  9$'^-'^ 

13.320               8.148  24.98  o  18.984  100 

11.940             11.420  34.94 

SELENIC  ACID  H,Se04 

Solubility  in  Water,  Determined  by  Freezing-point  Method. 

(Kicmann  and  Hofmeier,  1908.) 


CS,. 

Se. 

S. 

43.1 

0 

56.9 

45- 1 

0.93 

53-97 

44  98 

1.03 

53  99 

47.84 

2.07 

50.59 

49. 54 

2.19 

48.27 

47  62 

2.16 

50.22 

46.12 

1.48s 

52.39 

Gms.  HtSe04 

Gms.  HtSe04 

f. 

per  100  Gms. 
Sat.  Sol. 

Solid  Phase. 

t*.           per  100  Gms. 
Sat.  Sol. 

Solid  Phase. 

0 

0 

Ice 

-55                       71   5 

H.SeO,-|IV) 

10 

21 

(4 

—65  Eutec.       74 

*♦  +^SeOHl 

20 

30 

tt 

-so                   75-5 

HtSAHdO 

30 

36 

« 

-20                   79 

M 

40 

40 

«( 

0                   81 

ta 

50 

42.5 

<l 

+20                  85 

M 

60 

45 

l< 

26  m.  pt.        88 

M 

80 

48 

« 

20                   91 

M 

95  Eutec. 

SO 

"  +H,Se04.4HiO 

16  Eutec       91.5 

«+^sec: 

80 

52 

H,Se04.4H,0 

30                  93 

ftSeOk 

70 

54 

u 

40                  94. 5 

M 

60 

58 

M 

SO                  96.5 

M 

51  m. 

pt. 

67 

M 

60                 100 

m 
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SSLSNIOUS  ACID 


inOUS  ACID  HsSeO,. 

Solubility  in  Water. 

(EUrd,  1894.) 

Gms.  HtSeOi  i>er 
xoo  Gms.  Solution. 

67 
70.2 

77-5 
79.2 

anOUS  ANHYDRIDE   (Selenium  Dioxide)  SeO,. 

Solubility  in  Several  Solvents. 

(de  Coninck,  1906.) 
Solvent.  t*. 

Water  "-3-15 

Ethyl  Alcohol  (93%)  14 .  i 

Methyl  Alcohol  11. 8 

Acetone  15.3 

Acetic  Add  (Glacial)  12.9 


r. 

Gms.  H|Se0s  per 
zoo  Gms.  Solution. 

f. 

•10 

42.2 

25 

0 

47-4 

30 

•10 

55 

40 

20 

62.5 

so 

4«  Gms.  HsSeQi  per 

zoo  Gms.  Solution. 

60  79.3 

70  79-3 

80  79.3 

90  79.4 


Gms.  SeOiper 
zoo  cc.Solvent. 

385 
10.2 

6.66 

4.35 
I. II 


Zk  SiQi. 
Solubility  in  Water  and  in  Aqueous  Solutions  of  Acids. 

(Lenher  and  Merrill,  Z917.) 

)latinum  bottle  and  stirrer  were  used.  The  silica  was  prepared  by  adding 
1  tetrachloride  to  water.  The  gel  thus  formed  was  washed  until  free  of 
ind  dried  between  filter  papers.  Conductivity  water  was  used  and  equi- 
ni  was  reached  within  24  hours.  The  saturated  solution  was  evaporated 
ynesB  in  a  platinum  dish.  The  residue  was  weighed  and  the  silica  volatil- 
»ith  HFl  +  HtSOi.  The  difference  was  considered  to  show  "the  amount 
ca  which  had  changed  from  an  unfilterable  to  a  filterable  state  of  division." 


Results  f< 

or  Aq.  HCl 

• 
• 

Results  for  Aq.  HSSO4: 
At  90*. 

At  25*. 

At  90*. 

T 

Gm.SiO|per 
50  cc.  dol. 

Percent 
HCL 

Gm.  SiO.  per 
50  cc.  Sol. 

Per  cent            Gm.  SiO^  per 
H,S04.               50  cc.  Sol. 

0.0080 

0 

0.0213 

3.9                0.02II 

0.00665 

2 

0.0198 

7.3                0.0186 

3 

0.00465 

3 

0.0186 

15.6                O.OII2 

I 

0.00245 

5-4 

0.0152 

25.4                0.0058 

9 

0.0008 

7.6 

O.OII5 

36                     0.0034 

t 

0.0006 

*     10 

0.0091 

46.9                0.0013 

5 

0.0003 

13.6 

0.0056 

55.6                0.0005 

18.6 

0.0029 

71                     0.0004 

O^,  a  slow  current  of  COi  through  the  solutions  did  not  affect  the  results. 
I  silica  reaches  equilibrium  very  slowly  as  compared  with  silica  gel.  The 
iubility  of  ignited  silica  is  probably  the  same  as  that  of  gelatinous  silica. 

Solubilitt  of  Silica  in  Melted  Calcium  Chloride. 

(Amdt  and  Lowenstein,  Z909.) 


f. 

Gms.  SiOi 
per  zoo  Gms. 
Sat.  Sohitkn. 

800 

2-5 

850 

3-8 

900 

5-4 

950 

7.6 

snjcoN 

Si 
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Solubility 

r  IN  Lead,  in  Zinc 

AND 

1  IN  Silver. 

(Moiaaan  and  Siemens,  1904.) 

In  Lead. 

In  Zinc. 

In  Silver. 

f. 

Gm.  Si  per 
100  GrasLe&d. 

r. 

Gm.  Siper 
zooGms.  Zinc 

r.  * 

Gm.Sipcrx«oGi» 

1250 

0.024 

600 

0.06 

970 

14.89(^7-^^ 
19.26  (x| 

1330 

0.070 

650 

o.iS 

1150 

1400 

0.150 

730 

0.57 

1250 

1450 

0.210 

800 

0.92 

1470 

1550 

0.780 

850 

1.62 

» .. 

The  silicon  which  crystallized  from  the  saturated  solution  in  sflver  ^^'^^  ^ 
to  be  incompletely  soluble  in  HF.    The  figures  in  parentheses  show  t^ 
ccntage  soluble  in  HF  in  each  case.  .^^ 

Freezine-point  data  for  mixtures  of  silicon  tetraphenyl  and  tin  ixti^,^ 
are  given  by  Pascal  (19 12). 

SILICON  IODIDES  Si,I«.  Sil4. 

Solubility  in  Carbon  Disulfide. 

(Friedel  and  Lachbuig,  1869;  Friedd,  1869.) 

100  gms.  CSt  dissolve  19  gms.  Siih  at  19*^. 
100  gms.  CSa  dissolve  26  gms.  SijU  at  27®. 
100  gms.  CSs  dissolve  2.2  gms.  Sil4  at  27°. 

SnJCO  TUNGSTIC  ACID  HsSiWisOo. 

100  gms.  HsO  dissolve  961.5  crystallized  silico  tungstic  add  at  t8%  and 
solution  has  Sp.  Gr.  2.843. 

SILVER  Ag. 

For  equilibrium  between  metallic  Silver  and  mercury  (Silver  amalgam)  70 
mixed  aqueous  solutions  of  their  nitrates,  determined  for  mixtures  of  the  t*^ 
metals  in  all  proportions,  see  Reinders,  1906. 

SILVEB  ACETATE  CHiCOOAg. 

Solubility  in  Water. 

(Nernst,  1889;   Arrbenius,  1893;   Goldschmidt.  1898;   Nauman  and  Rucker,  1905; 

1885;  Wright  and  Thompson,  1884,  i88s.) 


40       Gms.AgCCzHsOa)             ♦• 
*  •              per  Liter.                    *  * 

Gms.Aff(CsH«Oi)           «»     Gi 
per  Liter.                    *  ' 

on- Ag(C»HilOi) 
perliter. 

0                 7. 22                       25 

II. 2                      50 

16.4 

10                 8.75                      30 

12. 1                      60 

18.9 

15                 9.4                         40 

14. r                70 

21.8 

20            10. 4 

80 

25.2 

• 

Solubility  of  Silver  Acetate  in  Aqueous  Solutions  of: 

Silver  Nitrate. 

Sodium  Acetate. 

9"!?A     Gms.  CHsCOOAk  per  Liter  at: 
per  liter     »6°  (Nemst).    i9.8*'(Arrbenius). 

cn  rOONa  ^"*  CHKTOOHg  per  Liter  .t 

^VUter.    '6«  (N,N.andR.).  iBJb^k:^. 

0          10. 05            9.85 

0               10.05 

9.9 

5           8.2              7.9 

5             6.3 

6.6 

10            7.0              66 

10                  4.6 

4  9 

15            6.4              5.5 

15              3-8 

41 

20            5.7              4.5 

20             3-3 

3-5 

30            4-4 

30 

2.S 

40            3.2 

40              .  • . 

24 
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8ILVIB  AGITATE 


.m  OP  Silver  Acbtatb  in  Aqubous  Salt  Solutions  at  25"*.  aftques,  19x0.) 


otutifonoC; 

alone 

um  Acetate 

« 


Gms.  Salt. 


Gnu. 


11.08 


« 


Acetate 


<i 


« 


(I 


o 

IIS 

5-76 

11.52 

57-6 
115. 2 
1.63 
8.13 
16.26 
81.3 
162.6 


10 -39 
8.10 

6.71 

4.33 

3-95 
10.69 

9-45 
8.34 
7.26 

S-99 


Aq.  S<^tioii  of: 

Potassium  Acetate 
«  « 


Cms.  Salt 


Cms. 


•«i^'«-  ^SftS^ 


« 


tt 


tt 
ti 


Sflver  Nitrate 

ti  ti 


tt 
tt 


tt 


tt 


Sodium  Acetate 

(i  tt 


tt 


tt 


tt 


tt 


2.22 
22.2 
III 
222 

2.77 

S'SS 
II.  10 

22.21 
1.97 
19.7 

98.5 
197 


9.60 

4.43 
2.41 

2.18 

9-93 

9 

7  41 
5.81 

9.27 

4.21 

2.33 
2.07 


niTY  OF  Silver  Acetate  in  Aqueous  Solutions  of  Nitric  Acm  at  25*. 

(Hill  and  Simmons,  1909.) 


Nonnality  of 
Aq.HN0b. 

O 
0.50 

I 
2 
4.02 

503 
6.44 


Per  cent  HNQi  in 
Solvent. 

O 

3.096 

6.128 

"•757 
22.386 

27.328 
33.813 


^of 
Sat.  Sol. 

1.005 
1.072 
1. 140 
1.267 
1.470 

1. 561 
1.670 


Gms.  AgCtHA 
per  Liter  Sat.  Sol. 

II. 13 

85.31 
161. 9 

307.4 

549.3 
656 

792.2 


ilts are  also  given  for  the  solubility  of  AgCsHaOs+ AgNOi  in  Aq.  HNQi  at  25^ 

LUBILITY  OF  SiLVER  ACETATB  IN  AqUEOUS  SOLUTIONS  OF  SEVERAL 
Compounds  at  25^     (Armstrong  and  Eyre,  1913.) 


of: 


Gms.  Crms. 

Compound    AgCtHA 
per  1000 


Idehyde 
lehyde 


1000  Gms. 
HaO. 

O 
II 
II 

33 
66.4 


Gms. 
Sat.  Sol. 

11.08 

10.13 

8.92 

9.16 

755 


Aqueous 
Solution  of: 


Propyl  Alcohol 


Gms.  Gms. 

Compound     AgCtHA 


tt 


It 


Glycerol 
Glycol 


1000  Gms. 
HtO. 

IS 
60 

9.21 

15.5 
62.1 


per  1000 

Gms. 
Sat.  Sol. 

9.88 
8.03 

8.66 

10.86 
8.44 


tyl  Alcohol 

E  MonochlorACSTATE  CHsClCOOAg. 

iter aqueoussolution contains  12.97 gms.  CHsClCOOAgat  I6.9^  (Arrfaenius,'93.) 

>LUBiLiTY  OP  Silver  Mono  Chlor  Acetate  at  16.9®  in 

Aqueous   Solutions   op: 


Silver  Nitrate. 

Sodium  Chlor 

Acetate. 

Gms. 
AgNO» 
per  liter. 

Gms. 
CH,aCOOAg 
per  Liter. 

Gms.                         Gms. 

CHiClCOONa            CHsOCOOAc 

per  Liter.                   per  Liter. 

0.0 

12.97 

00 

12.97 

9.6 

10.05 

3-88 

10.05 

17.0 

7-55 

7-77 

8.16 

15 -53 

6.02 

31  07 
58.26 

4  19 
3  26 

8ILVIB  ACETATE 
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Solubility  op  Silver  Monochloro  Acetate  in  Nitric  Acid  at  -^r-^t  2 


oraudity 
of  Aq. 
HNO,. 

Cms.  HNQi 

per  100  Gnift. 

Solvent. 

Sat.  Sol. 

Gmii. 

AgQH,aO, 

per  Liter. 

0 
0.25 

o-so 

I 
2 

0 

I.S64 
3.096 
6.128 

"•7S7 

1.009s 
1.0426 
I. 0791 

I • 1473 
I. 2716 

IS -18 

50-33 
91.83 

167-3 
3108 

4 
S 

22.277 
27.18s 

1.4749 
I.S673 

549-1 
659.2 

SILVER  Dipropyl  ACETATE  AgCsHuO,. 

100  gms.  HiO  dissolve  0.123  gm.  AgCsHifOi  at  11. 7^  and  0.190  gm.  at 

SILVEB  Methyl  Ethyl  ACETATE  Ag.CHt.CHiCH(CHs)COO. 
SILVEB  Diethyl  ACETATE  Ag[(CsH»),CH.COO]. 
SILVER  Trimethyl  ACETATE  Ag(CH,)iCCOO.* 

Solubility  of  Each  in  Water. 

(Sedlitzky,  1887;  Keppish,  1888;  Stiassny,  1891.) 


3FBI1 


f. 


Gms.  per  100  Gms.  H|0. 


O 
10 
20 

30 
40 


Ag.C»HA. 
1. 112 

1. 126 

1. 182 

1.280 

1.420 


AgCJIuQi.     AgCOIA.^ 


f. 


Gms.  per  100  Gms. 
■I  ■ 


SO 
60 


70 
80 


AgCHA. 

1.602 

1.827 

2.093 

2.402 


AgCHuO*. 
O.S36 

0.585 
0.643 


0.402  I. 10 

0.413        I. IS 

0.432  1.22 

o.4s8        1.22 
0.494        1.37 

SILVER  ARSENATE  AgsAsOi. 
One  liter  H2O  dissolves 0.0085  gm.  AgiAsOiat  20' 

SILVER  ARSENITE  AgsAsOs. 
One  liter  HjO  dissolves o.oi  15  gm.  AgsAsOsat  20 

SILVER  BENZOATE  CHtCOOAg. 

One  liter  of  aqueous  solution  contains  1.763  gms.  C«HiCOOAg  at  14.5°,  a 
gms.  at  25°*  (HoUeman,  1893;  Nojres  and 

Solubility  of  Silver  Benzoate  at  25°  in  Aqueous  Solutions 
Nitric  Acid  (N.  and  S.).  Chloracetic  Acid  (N.  and 


1-4; 

1.68 
1.80 


by,  m 


See  Note,  p.  608. 

See  Note.  p.  608.  (Whit^==*^' ^"^ 


62.60} 


Gms.  Mols.  per  Liter. 


•>    r 


Gms.  per  Liter. 


o  0.01144  o 

0.004435  0.01395  0.280 

0.00887  0.01698  0.559 

0.00892  O.OI7I5  0.562 

0.01774  0.02324  I. 118 

0.02674  0.03071  1.686 


coSig. 
2.607 

3.195 

3.889 
3.926 

5.321 
7.031 


■>  r 


Gms.  Mols.  per  Liter. 


CH| 

acooH. 
o 

0.00394 

0.00787 

0.01574 


cooXi. 
O.OII44 

0.01385 

O.OI6I2 
0.02093 


■>  r 


Gms.  per 

A. 


CH, 

acooH. 


0.371  311^ 
0.744  3'^^ 
1.487    47P^ 


One  liter  of  cold  alcohol  dissolves  0.169  gm.  CtHjCOOAg;  one  liter  of  boilinjf 
alcphol  dissolves  0.465  gm.  (Licbermann,  \^^ 

SILVER  BORATE  AgBOi. 

One  liter  of  aqueous  solution  contains  about  9.05  gms.  AgBOs  at  2^**. 

(Abeff  andOa.W 


6oi  8ZLVIB  BBOMATE 


t  BBOMATE 

AgBrOi. 

Solubility 

IN  Water. 

f. 

Gnu.  AgBiOs  pei 

•  Liter.                           Authority. 

20 

1.586 

(BOttger,  1903.) 

24. S 

1. 911 

(Noyes,  1900.) 

25 

1.68 

(Longi,  X883.) 

27 

1.71 

(Whitby,  1910,  see  note,  p.  608.) 

25 

1.949 

(HiU,  1917.) 

cuBiLiTY  OP  Silver  Bromatb  in  Aqueous  Acetic  Acid  at  25*. 

(HiU.  ] 

t9i7.) 

aNrmality  of  Aq. 

Gms.  AgBiOi  per 

Normality  of  Aq.        Gms.  AgBiOi  per 
Acetic  Acid.                      Uter. 

.Acetic  Acid. 

Uter. 

0.0498 

1.9429 

0.4988                     1.863 

0.0997 

1-9379 

0.9975                      I. 8013 

01995 

1.9206 

I.872X                      I. 6178 

Gms. 

AgBiOiper 

1000  cc 

;.  Sol. 

1000  Gms.  Sof. 

35 

.10 

35  • 

54 

443 

.6 

462. 

S 

3 

Si 

3- 

12 

A 


lubility  of  Silver  Bromatb  in  Aqueous  Ammonia  and  Nitric 

Acid  Solutions  at  25®. 

(Longi,  1883.) 
Solvent. 

Immonia         Sp.  Gr.  0.998  =  5% 
Vmmonia         Sp.  Gr.  0.96   =  10% 
^tiic  Add      Sp.  Gr.  1.21    =  35% 

Solubility  op  Silver  Bromatb  at  24.5^  in  Aqueous 

Solutions  op: 

liver  Nitrate  (Noyes).  Potassium  Bromate  (N.). 

Content.  Gms.  per  Liter.  Normal  Content.  Gms.  pg  liter. 

AgBrO»:  AgNOi.        AgBrOs'.  KBrOs.         AgBrOs\  KitrOs.    AgBrOi 

0.0081     0.0     1. 911     0.0      00081      0.0    1. 911 

0.0051    1-445  1-203    00085  000519    1.42  1.225 

0.0022     5.882   0.510     0.0346   0.00227     5.78   0.536 


:B   bromide  AgBr. 

Solubility  in  Water. 

Authority. 
(B(Htger  — Z.  physik.  Ch.  46^  6ot.  '03.) 
(Abegg  and  Cos  —  Z.  physik.  Ch.  46^  xi,  '03.* 
(BOttger  — Z.  physik.  Ch.  56,  93,  '06.) 
(See  aboHolleman  —  Z.  i^ysik.  Ch.  13,  129,  '93;  Kohb^usch  —  Ibid,  so,  365,  '05.) 

bility  op  Silver  Bromide  in  Aqueous  Ammonia  Solutions. 

p  —  Gazz.  chim.  ital.  X3»  87.  '83;  at  8o^  Pohl  —  Sitzber.  Akad.  Wiss.  Wien,  41,  267.  '60.) 

Gms.  AgBr  at  la^  per  Gms.  AgBr  at  8o»  pef 

'*H>**  1000  cc.  1000  Gms.  '<»<>  Gms. 

Solvent.  Solvent.  Solvent. 

nia  Sp.  Gr.  0.998=5%      0.114  0114 

nia  Sp.  Gr.  096  =10%    3-33-40    347 

nia  Sp.  Gr.  0986  ...  ...  0.51*  i.ot 

•  Dried  AgBr.  f  Freshly  pptd. 


f. 

Gms.  AgBr  per  Liter. 

20 

0. 000084 

25 

0. 000137 

100 

0  00370 

8ILVIB  BBOMIDB 

SOLUBILITT  OF  SILVER 

Results  at  I5^ 
(Bodlinder,  1892.) 

Gms.  Mols.  per  Liter. 


Sat.  Sol. 
0.9932 

0.9853 

0-9793 
0.9720 

0-9655 


602 

Bromtoe  in  Aqueous  Amhonu  Solutions. 

Results  at  25^. 
(Bodlinderand  Fittig,  1901-02.) 

Gms.  Mols.  per  1000  Gms.  H^. 


NH,. 
1.085 

2.365 

3 -410 

4590 
5-725 


Ag|Br|. 
O.OOII 
0.0031 
0.0050 
0.0074 
O.OIOI 


NH«. 
0.1932 
0.3849 

0.7S73 
1.965 

3  024 
S-244 


AgBr. 
0.00060 
0.00120 
0.00223 
0.00692 
O.OII63 
0.02443 


Results  at  25"- 
(Whitney  aadMekhs,  1903) 

Coaoentwtioo  per  lto-_ 
G.Mob.NH|.  G.AtooBA^ 

0.0764   0. 000270 

O.II5 
0.268 
0.273 
0.450 
0.497 


0.00039^ 
0.000941 

o.ooiol 

o.oon^ 
cooiS) 


Solubility  of  Silver  Bromide  in 

Ammonia  at  o®. 
a«ny,  1899.) 

Grams  per  xoo  cc.  Sdntion. 


Aqueous  Solutions  of: 

Monomethyl  Amine  at  ir<^' 
a»ny.) 

Gms.  per  xoo  cc>  SoiuffcMU 


NHiGas. 

3  07 

4.88 

6.69 

8.29 

II. 51 

15  32 
18.09 

*9-53 


AgBr. 
0.080 
0.096 
0.172 
212 

349 

557 
722 

741 


NHsGas. 
26.27 


O 
O 
O 
O 
O 


31 

33 
36 

37 
37 
39 
39 


26 

89 

52 
22 

70 
26 

95 


AgBr. 
1.067 
1.568 
1.987 
2.669 

2.888 
2.930 
2.892 
2.85a 


NHaCHs. 
II  .01 


13 
15 
17 
32 
35 

43 

48 


17 
13 

97 

58 
62 

II 
44 


AgBr. 

0.07 
0.12 
0.16 
028 

0.5s 

o  73 

1.27 

2.89 


SOLUBiLITY  OF  SiLVER   BrOMIDE  IN  AQUEOUS  SOLUTIONS  OF  MeTHYL 

Amine  and  of  Ethyl  Amine  at  25^ 

(Bddlander  and  Eberlein,  1903;  Wuth,  1902.) 

In  Methyl  Amine.  Jn  Ethyl  Amine. 


Mols.  per  Liter. 

A. 

Mols.  per  Liter. 

^otal  Base. 
1. 017 

0.508 

0.203 

0.102 

0.0947 

0.051 

0.04 

0.02 

AgBr.       Free  Base.*                               Total  Base. 

0.0025      1. 012  (B.&E.)        0.483 
0 .  0013     0 .  505  (B.  &  E.)        0 .  200 
0.00049   0.202  (B.&E.,  W.)o.  100 
0.00026   0.102  (B.&E.)        0.103 
0.00041      ...    (W.)               0.06572 
0.00012    0.051  (B.&E.)        0.05512 
0.00034      ...    (W.)               0.03942 
0.00026      ...    (W.)              0.01272 

AgBr.      Free  Base.* 

0.00231    0.478  (B.& 

0.00097     0.198         " 
0.0004750.099         " 

0.000711      .  .  .  (W.) 

0.000258        ...        " 
0.000193        ...        " 
0.000137        ...        " 
0.0000867     ...        " 

Mols.  HgNOr 

Mols.  AgBr 

Gms.  AgBr 

Mols.  HgNOr 

Mob.  AgBr 

(HNO,)  per  Liter. 

per  Liter. 

per  Liter. 

(HNO  per  Liter. 

per  liter. 

I 

0.03660 

6.878 

0.025 

0.00459 

O.IO 

0.00873 

1.640 

0.0125 

0.00329 

0.05 

0.00639 

1.200 

O.OIOO 

0.00306 

*  The  free  base  is  found  by  subtracting  from  the  total  base  two  mols.  of  base  for  each  atom  of  dissolmvs 

Solubility  of  Silver  Bromide  in  Aqueous  Solutions  of  Mercuric? 

Nitrate  at  25®. 

(Morse,  1902.) 

Gins. . 
perLi 

O 

0.6- 

0.5  :S 

Since  HNOj  was  present  in  all  cases,  its  influence  on  the  solubih'ty  wa>  -ay 
amined.  It  was  found  that  no  appreciable  differences  were  obtained  with  ct 
centrations  varying  between  o.i  and  2  normal  HNOi.  Both  crystallized  a« 
amorphous  silver  bromide  gave  identical  results. 
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SOLUBILITT  OF  SILVER  BrOMIDE  IN  AQUBOUS  SaLT  SOLUTIONS. 

(Mees  and  Piper,  19x2.) 


Aqueous  Sohitkm. 

Aq.  I  per  cent  Sodium  Thiosulfate 
"  "      Ammonium  Thiocyanate 

"  "      Ammoniiun  Carbonate 

"       Sodium  Sulfate 
Thiocarbamide 


« 


« 


f. 

? 
tt 

« 


Cms.  AgBr 
per  Liter. 

2.06 
0.03 
0.004 

ooss 
1.49 


Solubility  op  Silver  BROinoE  in  Aqueous  Salt  Solutions. 

(Valenta,  1894;  see  also  Cohn,  1895.) 


Sah  Solutioo.  tr 

n  Thio  Sulphate  ao 

•*  Calc.  by  Cohn  20 

n  Sulphite  25 

ium  Cyanide  25 

**  Calc.  by  Cohn  25 

aum  Sulphocyanide  25 

mtum  Sulphocyanide  20 

m  Sulphocyanide  25 

n  Sulphocyanide  25 

num  Sulphocyanide  25 

;>u:bamide  25 

[^yanime  25 


Gins.  AgBr  per  too  Gms.  Aq.  SdutioD  of  Concentration: 


i:  100. 

0.35 
050 


5: 100. 
1.90 
2.40 

•  •    • 

6-55 
6.85 

•  •     • 

0.21 


xo:  100.      15: 100.      ao:  loo. 


3  50 

4-59 
0.04 


4.20 
6.58 


5  80 
8.40 
0.08 


0.08      0.3s 


73 

04 

S3 

35 

50 
1.87 

0.72 


o 
2 
o 
o 
4 
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B.  —  Cohn  shows  that  the  lower  results  obtained  by  Valenta  are  due  to  the 
of  solid  AgBr  used  and  the  consequent  formation  of  the  less  soluble  di  salt, 
OsNa)i,  instead  of  the  more  soluble  tri  salt,  (AgSsOiNa)2NasSiOt. 

DC.  HsO  containing  10  per  cent  of  normal  mercuric  acetate,  Hg(CsHaOs)s+ 

issolve  0.0122  gm.  AgBr  at  20^ 

gms.  NaCl  in  cone.  aq.  solution  dissolve  0.474  firm*  AgBr  at  15^ 

gms.  NaCl  in  21  per  cent  solution  dissolve  0.182  gm.  AgBr  at  15^ 

gms.  KBr  in  cone,  solution  dissolve  3.019  gms.  AgBr  at  15°. 

IDS.  NaCl  +  10  gms.  KBr  in  cone.  aq.  solution  dissolve  0.075  S^*  AgBr 

(Schierholz.  1890.: 


rBiLiTY  OF  Silver  BRommE  in  Aqueous  Potassium  Bromwe  at  25^. 

(Hellwig,  1900.) 

3.68  4.18  4.44  4.864 

7.50  13.50  17.95  26.44 


J.  KBr  per  Liter       2 .  76 
•.  KBr  per  Liter        2 .  20 


lUTT  OF  Silver  Bromtob  in  Aqueous  Solutions  op  Sodium  Sulfite. 


Results  at  Room  Temperature  (?). 

(Mees  and  Piper,  1913.) 


CHns.  per  Liter. 

• , 

\  AgBr. 

k8  0.000746 

7  0.00219 
,0  0.00393 
9  0.00448 
3  0.00865 

8  0.01585 


Gms.  per  Liter. 

A 


Na,SOi. 
4.85 

9-47 

17.65 
38.2 

70.75 

83.7s 


AKBr. 

0.0329 
0.05264 
O.I16 
0.265 

0.57 
0.79 


Results  at  25^ 

(Luther  and  Leubner,  19x3a.) 

Gms.  Formula  Weights 

per  Liter. 

. A ^ 


SO,". 
0.232 

0.406 
0.448 
0.466 
0.474 
0.675 


Ag'. 
0.0025 

0.0023 

0.0023 

00053 

0.0055 

0.0084 
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Solubility  of  Silver  Bromide  in  Aqueous  Solutions  of  Sod 


Cms.  Cryit.  Na 

TbkMulfate 

per  Liter. 

100 
200 

300 
400 


Thiosulfate  at  35' 

(Richards  and  Faber,  1899.) 

Cms.  AgBr 

Dissolved  per  Gm. 

of  Thiosujphate. 

0.376 
0.390 

0-397 
0.427 


Mois.AfBr 

Dissolved  per 

Md.  d  Na^Ob. 

0.496 

0515 
0.524 
0.564 


100  cc.  of  3  n  AgNOi  solution  dissolve  0.04  gm.  AgBr  at  25**.  (He) 

Fusion-point  data  for  mixtures  of  AgBr  +  AgCl  and  AgBr  +  Agl  arc 
Mdnkemeyer  .(1906).  Results  for  AgBr  +  NaBr  are  given  by  Sandon 
Scarpa  (1913). 

SILVER  BUTTRATE  CsHrCOOAg. 

SILVER  (Iso)BUTTRATE  (CH,)sCHCOOAg. 

Solubility  of  Each  Separately  in  Watbs. 

((joldachmidt,  1898;  Arrbenius,  1893;  Raupenstiauch,  1885.) 


«• 

Cms.  per 

100  Cms.  H^. 

f. 

Gms. 

Butyrate. 

per  xoo  Gms.  Q 

A. 

•  . 

Butyrate. 

lao  Butyrate. 

IsoBut> 

0 
10 

0.363 
0.419 

/a      \ 

0.796 
0.874 

30 
40 

0.561 
0.647 

1.060  (1 
1.176(1 

17.8 
18.8 

20 

25 

0.432  (A.) 
0.44s  (A.) 
0.484 

•  • . 

•  •    • 

•  •    • 

0.961  (0.9986) 
.  .  .     (1.0442) 

50 
60 

70 

80 

0.742 
0.848 
0.964 
1. 14 

1-313 

•    •    • 

1.670 
1.898 

Solubility  of  Silver  Butyrate  in  Aq.  Solutions  of  Silver  Aa 

Silver  Nitrate  and  of  Sodium  Butyrate. 


(Arrhenius,  1893.) 

In  Silver  Acetate  at  17.8®. 

In  Silver  Nitrate  at  iS.fl 

G.  Mnl«t. 

prr  IJtcr. 
COOAg. 

Grains  per  Liter. 

Ctis          CsHt 
COOAg.    COOAg. 

G.  MoU.peT  Liter. 

Grams  prr 

Cris 
COOAg. 

AgXOa.    Q, 

00 

00221 

0.0        432 

00 

00228 

00      4 

00270 
00506 

0.0139 
00103 

4.51      2.71 
8.45      2.01 

0.0667 
0100 

00078 
00062 

1^-33     I 
17.00     I 

In  Sodium  ButjTate  at 

18.2*'. 

0.  Mols. 

per  Liter. 

Grams  per  Liter. 

CsHt          CsH7 
COONa.    COOAg. 

G.  Mols. 

C3H7 
COONa. 

per  Liter. 

CsHj 
COOAg. 

Grams  per 

'  C3H7 
COOXa. 

C3H7 
COOAg. 

'  c,H,    ; 
coox».  c 

00 

00066 

0.0164 

00224 
00199 
00169 

00      4-3^3 
0.73    3 -881 
I. 81    3.296 

00658 

O.I315 
0.263 

00091 
00060 
00040 

7-24   I 

14.47  ' 

28.96   0 

00329 

O.OI3I 

362  2.555 

0.493 

0.0027 

54.28   0. 
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na  CAPROATES  Ag(C«HuOt). 

Solubility  of  Each  Separately  in  Water. 

(Keppish.  x888;  Stiaasny,  1891;  Kuliach,  1893;  Rdnig.  1894;  Altachul,  1896.) 
suits  in  terms  of  gms.  salt  per  100  gms.  HsO. 

^.        .  ^  a  Methyl  PenUn      Methyl  3  PentAn      4  Methyl  Pcatan 

JS^^ARSf^  4  Add  Add  4  4  Add 

CH<(CHi)^OOAg.  CHi.CH.CHa  CH3.CH,  CHs(CH«)2CH(CHa) 

' '       XClSHcOOAg.  .CHCHsCHzCOOAg.      .COOAg. 

0076  (A.)    O.oySCKeppiflh)     0.l68(Kflaig)     o.88o(Kuliah)  oSIoCStiuBy) 

0.085  0.089  0.162  0.858  0528 

o.ioo         0.107  0.163  0849  0550 

0.123  0131  0170  0854  0574 

0.154  O.161  0.183  0871  0.602 

0.193  0.198  0203  0.902  0.632 

0.240  0.243  0.229  0946  0.666 

0.295  0.288  0263  I -003  0.702 

0354  ...  0300  I   073  0.742 

...  ...  0.347  ^'^S7  *** 

JUL  CABBONATE  Ag,COt. 

Solubility  in  Water. 

t*.  1  Gms.  AaCQi  per  Liter.  Authority. 

15  0.031  (Kremers.  185  a.) 

35  0 .  033   (o.oooia  gm.  atoms  Ag.)  (Abegg  and  Cox,  1903.) 

25  0 .  03  2   (by  potential  measurement)  (Spencer  and  Le  Pla,  1909.) 

100  0 .  50  aoulin,  1873.) 

15  0 .  85      Cm  H^  sat.  with  C0|)  Gohnson,  1886.) 

9XB  CHLOBATE  AgClO,. 

o  gms.  cold  water  dissolve  10  gms.  AgClOi  (Vauquelin);  20  gms.  AgClOi 
cfcter). 

^BB  CHLOBIDE  AgCl. 

Solubility  in  Water. 

^^ae  nnmber  of  determinations  are  quoted  by  Abegg  and  Cox,  1903;  see  abK>  Kohlrausdi,  1904-  05; 
•  «903, 1906.) 

v.  14*.  20;  as*.  4a*.  loo*. 

^*  AgCl  per  Liter  0.0014    0.0016    0.0020    0.0040    0.0218 

r^  recent  determinations  are  as  follows: 


per  Liter. 

Method. 

Authority. 

^ 

0.00089 

Conductivity 

(Kohlrausch,  1908.) 

^ 

h 

0.00150 

Conductivity 

(Melcher,  19 10.) 

k 

0.00154 

Colorimetric  (See  Note,  p.  608) 

(Whitby.  1910.) 

• 

0.00172 

Anal)rtical 

(Gbwc^ynski,  1914.) 

h 

0.00523 

Conductivity 

(Melcher,  1910.) 

> 

0.02107 

(( 

(Melcher,  1910.) 

% 

0.0217 

Colorimetric 

(Whitby,  1910.) 

^  la  the  caw  of  detnmination  by  Glowcsynski.  one  liter  of  sat.  solution  was  treated  with  freshly  dis- 


■•mottia  and  evaporated  to  drjrness  in  a  platinum  dish.  The  residue  was  dissolved  in  strong  am- 
^*^amin  evaporated.  The  residue  then  oiasolved  in  5-6  cc.  of  0.05  n  KCN  and  the  silver  separated 
ytkalhr.  disBolved  in  HNO|  and  titrated  with  o.oi  n  NH4SCN. 


niparative  determinations  of  the  solubilities  of  AgCl,  AgSCN,  AgBr  and  Asl 
tv  at  25"*,  showed  that  if  the  solubility  of  AfCl  be  taken  as  i,  that  of  AgSCN 
74S1  that  of  AgBr  is  0.0550  and  that  of  Agfis  0.00077.  (Hill,  1908.) 
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Solubility  of  Silver  Chloride  in  Aqueous  Ammonia  Solutions  at    "^^^ 

(Whitney  and  Mekher,  1903.)  (Stnub,  1911.) 


Gm.  Mob. 

Gm.  Atoms 

Gm.  Mols. 

Grm.  Atoms 

NH,  (total) 
per  Liter. 

per  Liter. 

NH,  (totaI)per 
xooo  Gms.  HtO. 

1000  Gms.  E^. 

^^^ 

0.0282 

O.OOI4I 

0.0428 

0.025 

AgO 

0.0288 

0.00149 

1.688 

0.1308 

M 

0.0590 

0.00304 

3.782 

0.372 

M 

O.I18 

0.00621 

3. 945 

0.378 

a 

0.2S3 

0.0140 

S-io 

0.574 

M 

0.397 

0.0227 

S-33 

0.609 

M 

0.428 

0.0249 

5 -545 

0.633 

U 

0.818 

0.0514 

6.26 

0.754 

"  +aA«a — mss 

0.863 

0.0541 

6.52 

0.775 

aAc0.jN~'^S-W% 

0.896 

0.0569 

8.28 

0.848 

u 

0.909 

0.0584 

11.78 

0.980 

u 

0.961 

0.0616 

12.68 

1.030 

u 

1. 991 

0.147 

12.96 

1.090 

M 

2.042 

O.I5I 

14.47 

I   039 

« 

Additional  data  for  the  above  system  at  25^  are  given  by  Bodl&nder  and  H 
(1901-02).    These  authors  also  give  results  showing  the  effect  of  KCl 
AgNOs  on  the  solubility  of  AgCl  in  aqueous  ammonia.     Determinations 
are  given  by  Bodl^nder  (1892). 


Solubility  of  Silver  Chloride  in  Aqueous  S(».utions  of: 


Ammonia  at  0®. 

Monomethyl  Amine  at  i    ^ 

Garry 

.  1899.) 

awry.) 

Gms.  per  loo 

Gms.  Solution. 

Gms.  per  100  Gms.  Solutiontf=^ 

NH,  Gas. 

AgCl. 

NH,  Gas. 

AgCi. 

NHjCH,.             AgCl. 

1-45 

0.49 

28.16 

6.50 

1.78              0.16 

2.94 

X.36 

29.80 

7.09 

4.44              0.62 

5.60 

3-44 

30.19 

725 

551               0.83 

6.24 

4 

32.43 

5.87 

7.66               1.32 

IX. 77 

4.68 

34.56 

4.77 

13.70              3.29 

16.36 

5.18 

37.48 

3.90 

18.69              5.43 
36.69              9.93 

Solubility  of  Silver  Chloride  in  Aqueous  Solutions  of  AuitosiJ/r^x^^^si 


(Longi,  1883;  at  25*,  ValcnU.  1894;  at  8o',  Pohl,  i860.) 


Solvent. 


Aq.  Ammonia  of  o .  998  Sp.  Gr. 

0.96    Sp.  Gr. 
0.986  Sp.  Gr. 


(( 


(( 


(I 


5% 

3% 
15% 


f. 

13 
18 
80 

25 
25 


Cms. 
100  Gms. 
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Solubujtt  of  Silver  Chloridb  in  Aqueous  Solutions  of  Methyl 

Amine  and  of  Ethyl  Amine  at  25^ 


Results  for  Methyl  Amine. 

WJ,      **1MM,     '7W«f    UWWi«t     f'T'O'l 

Results  for  Ethyl  Amine. 

Mob.  per  Liter. 

MoIs.per 

Liter. 

S«ae. 

AfCL                   Free  Base. 

Total  Base. 

Aga. 

Free  Base. 

>I7 

0.0387       0.940  (B.  &  E.) 

0.483 

0.0314 

0.420  (B.&E.) 

13 

0.0335         ..•        (E.) 

0.200 

O.OII5 

0.177         " 

;o8 

0.0178      0.472    (B.  &E.) 

O.IOO 

0.0062 

0.088         " 

»03 

0.006S      0.189          '' 

0.094 

0.0048 

. . .     (E.) 

C02 

0.0036      0.0050        " 

0.050 

0.0029 

0.044  (B.&E.) 

t95 

0.00048       ...       (W.) 

0.103 

0.00824 

. . .      (W.) 

>74 

0.00042       ...         " 

0.0551 

0.000235 

« 

•  •  • 

>20 

0.00030       ...         ^ 

0.0127 

O.OOOII4 

•  •  • 

CX.UBILITY  OF  Silver  Chloride  in  Aqueous  Solutions  of  Ammonium 

Chloride. 

(Schierbolz,  1890;  see  also  Vogel,  1874;  Hahn.  1877.) 

Solubility  at  Different  Temperatures. 

Cms.  per  100  Gms.  Sdlutioa. 


Solubility  at  15**. 

Gms.  per  xoo  Gms.  Solution. 

NH«a 

AgCl. 

10 

0.0050 

14.29 

0.0143 

17.70 

0.0354 

19.23 

0.0577 

21.91 

O.IIO 

25.31 

0.228 

28.45 

0.340(24.5) 

At  ord.  temp. 

0.157 

IS 

NH4C1. 
26.31 

AgCl. 
0.276 

40 
60 
80 

0.329 
0.421 
0.592 

90 
100 

O.71I 
0.856 

no 

1.053 

Sp.  Gr.  of  26.31%  NH4CI  solution 
at  15**  =1.08. 

^  liter  aq.  sol.  containing  0.00053  gm.  NH«C1  dissolves  0.001604  Z^^  AgCl 
^  liter  aq.  sol.  containing  0.00530  gm.  NH4CI  dissolves  0.002379  S^rn-  AgCl 

^  •  (Glowc^ynaki,  19x4.) 

*^t7BiLiTY  OF  Silver  Chloride  in  Aqueous  Solutions  of  Ammonium 

Chloride  at  25^       (Forbes.  191 1.) 

?^-  Eqahr.  per  liter.  Gms.  Equiv.  per  Liter.  Gms.  Equiv.  per  Liter. 


^ei 

A,.        ' 

NH4CI. 

Ag. 

NH4CI. 

A,. 

513 

0.000042 

2.566 

0.001425 

4.777 

0.0135 

>26 

O.OOOII3 

2.918 

0.002160 

4.902 

0.01492 

^-♦I 

0.000172 

3.162 

0.002795 

5.503 

0.02404 

574 

0.000365 

3.510 

0.004029 

5  764 

0.03017 

^-%3 

0.000842 

4.363 

0.009353 

determinations  were  made  by  gradually  adding  0.25  n  and  o.oi  n  AgNOi 
^  chloride  solution  and  observing  the  point  of  initial  opalescence- 

Nubility  of  Silver  Chloride  in  Aqueous  Solutions  of  Aluminium 

AND  Ammonium  Salts.     (ValenU;  see  also  Cohn,  x89s.) 


Aq.  Sah  Solution. 

Hnium  Thiocyanate 
^H>mum  Carbonate 
**         Thiocyanate 
•*         Thiosulfate 


f. 

Gms.  Aga 
of 

jper  xoo  Gms.  Solvent 
Concentration: 

r 

I  :  100. 

5  :  100. 

10  :  xoo. 

25 

•    •    • 

•    •    • 

2.02 

25 

20 

•  •    • 

•  •    ■ 

•    •    • 

0.08 

0.05 
0.54 

20 
Calc.  by  Cohn* 

•  See  Note,  p.  603. 

0.57 
0.64 

1.32 
3.07 

3.92 
5.86 
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Solubility  of  Silvbr  Chloridb  in  Aqueous  S(».unoNs  or  Barium 

Chloridb  and  of  Calcium  Chloridb. 

(Forbes,  191 1.) 


Cms.  Equiv.  per  Liter. 

Gbs.  Eqidt.  pcf  UttL 

Aq.  Sdution  of: 

f. 

-f-..     ^. 

Aq.  Solution  of: 

f. 

<^a..     ^ 

irium  Chloride 

25 

1.248     0.000186 

Calcium  Chloride 

25 

3.364     0.00X463 

(( 

25 

I. 610     0.000339 

({ 

25 

3.737     0.00118a 

ti 

25 

2.676     0.001274 

« 

25 

4.033     0.002802 

u 

25 

3.260     0.002366 
CaCl, 

« 

25 

4.S3S     0.004175 

Caldum  Chloride    25    1.748    0.000289 

25  2.201  0.000501 
25  2.741  0.000900 


(( 


(( 


tt 
« 

it 


25  5.00s  o.oo^«3 

I  3512  0.000964 

25  3-320  0.001514 

35  3.231  0.001806 


ar.r^ 


Solubility  of  Silver  Chloride  in  Aqueous  Solutions  of  Hydio- 

CHLORic  Acid  at  25^ 

(Forbes,  1911.) 


Cms.  Equiv.  per  Liter. 


Cms.  Equiv.  per  Liter. 


Cms.  Equiv.  pgUg. 

nio!       *      3^ 

4.182         0.002147 

4-735       0.003168 

S.508      0.005126 

The  determinations  of  Forbes  were  made  by  gradually  adding  0.25  n  and  osn* 
AgNOs  to  the  chloride  solution  and  observing  the  point  of  initial  opalescence* 


HCl. 

Ag. 

HCl. 

Ag. 

0.649 

0.000032 

2.149 

0.000374 

1.300 

0.000126 

2.975 

0.000814 

1. 911 

0.000266 

3-576 

0.001358 

One  liter  of   i  per  cent  aq.  HCl  dissolve 
5 


K 


41 


41 


•  I 


14 


0.0002 gm.AgClat 21*.  (WWtby.'wi 


II 


II 


10 


II 


II 


tt 


0.0033 


(0.0555)0.0740  " 


11 
<< 


Note.  —  The  determinations  of  Whitby  were  made  by  a  colorimetric  m^^^!^ 
which  was  based  upon  the  observation  that  the  color  produced  by  heating  a  ^^^fy 
of  a  silver  salt  witn  sodium  hydroxide  and  certain  organic  compounds  such  a^^ 
trin,  glycerol,  starch,  sugar,  etc.,  is  proportional  to  the  amount  of  sdver  prcs^^  * 


Solubility  of  Silver  Chloride  in  Aqueous  Hydrochloric  Acid  Sc^^^ 

TiONs  AT  Ordinary  Temperature. 

(Pierre,  1847;  Vogd.) 
Solvent. 

Cone.  HCl  +  Ag. 

I  vol.  Cone.  HCl  +  I  vol.  HjO 

Sat.  HCl  Sp.  Gr.  1.165 


II 


II 


Gms.  AgCl 
per  Liter. 

Solvent. 

5 

100  vol.  sat.  HCl  +  10  vol.  HjO 

ol.  HjO          1 . 6 

+  20 

2.98 

+  30        " 

(at  b.  pt.)    5 .  60 

+  50        " 

;f. 

.09 
.035 


Solubility  of  Silver  Chloride  in  Aqueous  Solutions  of  Mercu^^^^ 

Nitrate  at  25**. 

(Morse,  1902.) 


Mols. 

HgN0i(HN0,) 

per  Liter. 

O.OIOO 


Mols.  AgCl 
per  Liter. 


Gms.  AgCl 
per  Liter. 


Mols. 

HgNO|(HN0i) 
per  Liter. 

0.050 
O.IOO 


Mols.  AgCl 
per  Liter. 

0.00914 

I.    J'^ 

0.01395 
0.04810 

l^ 

0.00432  0.620 

0.0125        0.00499  0.715 

0.025  0.00690  0.990  I 

Since  HNOs  was  present  in  all  cases,  its  influence  on  the  solubility  was  cxanrn^?^' 
It  was  found  that  no  appreciable  differences  were  obtained  with  concentra^*^'' 
varying  between  o.i  and  2  normal  HNOs.     Both  crystallized  and  amorp^^" 
silver  chloride  gave  identical  results. 
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r  OP  Silver  Chloride 

IN  Aqueous 

Salt  Sol 

,UTIONS. 

(Vogel;  Hahn 

;  Vaknu) 

1. 

CoDC.  of  Salt. 

t». 

Cms.  AgCl  per 
xoo  Cms.  Solutioo. 

ide 

27-3«% 

245 

0.057 

(H.) 

•ide 

saturated 

ord.  temp. 

0014 

(Vg.) 

locyanide 

ID  :ioo 

25 

020 

(VL) 

hocyanide 

ID  :ioo 

25 

015 

(VL) 

dde 

41. 26% 

245 

0.571 

(H.) 

►ride 

saturated 

ord.  temp. 

0.093 

(Vg.) 

ide 

« 

24-5 

0053 

(H.) 

ride 

(C 

<( 

0.169 

(H.) 

le 

(C 

<c 

0.006 

(H.) 

Ihloride 

ii 

u 

0.013 

(H.) 

Chloride 

50  :ioo 

25 

0.50 

(VI.) 

Chloride 

36.35% 

24  5 

0.531 

(H.) 

Chloride 

saturated 

ord.  temp. 

O.171 

(Vg.) 

loride 

(( 

(( 

0.088 

(Vg.) 

* 

« 

245 

0.0134 

(H.) 

ilodde 

(( 

ord.  temp. 

0.0475 

(Vg.) 

iloride 

24. 95% 

19.6 

00776 

(HO 

ranide 

5:100 

25 

2.75 

(VI.) 

^nide 

5:100 

25 

524 

(Cohn*) 

ilphocyanide 

10: 100 

25 

O.I  I 

(VI.) 

ride 

saturated 

ord.  temp. 

0095 

(Vg.) 

ride 

25.95% 

*  See  Note, 

19.6 

p.  603. 

0105 

(H-) 

Y  OF  Silver  Chloride  in  Aqueous  Solutions  of  Nitric 

Acid  at  25®. 

(Glowczynaki,  1914-) 
Mob.  per  Liter.  Cms,  per  Liter. 


»5 
>i 


•(?) 


I 
I 
I 
I 
I 


AgCI. 
15.10 

19.10" 
24 .  10 

57  •  10 
71.10 


r-6 


>-6 


UNO,. 

AgCl. 

0.0315 

0.001647 

0.063 

0.001705 

0.630 

0.00176 

18.9 

0.00225 

94-5 

0.00245 

OF  Silver  Chloride  in  Aqueous  Solutions  of  Potassium 

Chloride  at  25*. 


>rbes,  191 1.) 

er.   Cms.  Equiv.  ner  Liter. 


(Glowczynaki,  1914.) 
Mols.  per  Liter.  Cms.  per  Liter. 


6 

;o 

K> 


KCl.  Ag. 

2.850  o.cx>i845 

3.081  0.00243s 

3.424  0.003602 

3.843  0.005725 

3.325  0.001734 (at  O 


Ka. 

3 .  16 .  lO" 
6.32.10" 
2.0.10  " 
4.0.10  " 


A«C1. 
1 .  28 .  lO" 
1.52.10" 
2.13. lO" 
2.24.10' 


KCl.  AgCl. 

0.00236  0.001836 

0.00471  0.002178 

0.01491  0.003052 

0.02984  0.003209 


2.955    0.002786 (at 35 •) 

nations  of  Glowczynski  were  made  by  the  method  described  in 
5.  The  determinations  of  Forbes  were  made  by  (n^dually  adding 
I  n  AgNOs  to  the  chloride  solution  and  observing  the  point  of 
nee. 

aq.  KCl  dissolves  0.00637  g"^-  n^ol.  =  0.915  gm.  AgCl  at  25®. 

(HeUwif.  1900.) 
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Solubility  op  Silvbr  Chloride  in  Aqueous  Solutions  op 

Potassium  Chloride  at  15**. 

(Schierliolz  —  Siuber.  K.  Akad.  Wt».  (Vieniia)  10I9  ab.  8,  'goO 


Gnini 


xoo  Grams 
utioD. 


Grams  per  100  Grams 


*i^v 


utioii. 


So 

ICO 

14.29 

Z6.66 

30.00 


AgQ. 
0.000 

0.004 
0008 
0.020 


KQ.  AgQ. 

22.47  0.04S 

24.0  0.072 

25.0  0.084 

Sp.  Gr.  of  25%  KCl  soL,-  i.i79 


Mixtures  op  Silver  Chloride  and  Silver  Hydroxide  in  ^^^ 
LIBRIUM  with  Aq.  Potassium  Hydroxide  Solutions  at  aS  • 

(Noyes  and  Kohr  —  J.  Am.  Ch.  Soc.  a4t  xx44«  'osO 

Normality  Millimols  per  Liter.  Grams  per  Liter. 

<rf  K.OH.  ^cT  KOH.  kST  KOBi  AgQ. 

0-333        3  414        347-8  0.255        10.05        0.4896 

0.065        0.598  65.0  0.0446        2.00        0.0828 

SoLUBiLirr  OF  Silver  Chloride  in  Aq.  Sodium  Chloride  Soluix^^^^ 

(Schterbolz;  Vogd;  Hahn.) 
Solubility  at  15^ 


Gms.  per  100  Gms. 
Solution. 

KaCl. 

AgCl. 

10. 0 

0.0025 

14.29 

0.0071 

18.18 

0.0182 

21.98 

0.0439 

23 -53 

00706 

25   64 

0.103 

26.31 

0127 

Solubility  at  Different  Temperaturi 

%• 

Gms.  AgCl  per  100  Gma. 

Solution  in: 

14%  NaCl                   s6.3%  Natf 

IS 

0.007                      0.128 

30 

o.oii                0.132 

40 

0.014                      0.158 

SO 

0.023                      0.184 

70 

0.042                      0.263 

80 

0.054                      0.315 

90 

0.069                      0.368 

100 

0.090                      0460 

Sp.Gr. of  26.31%  NaClsol.  — 1.207.  109  0.107  (104®)    0.571 

Solubility  at  20**,  50®,  and  90®  (Calc.  prom  Original^ 

(Barlow  —  J.  Am.  Chem.  Soc.  aSf  1446,  '06.) 


Gms.  NaQ 

per  100  cc. 

Solution. 


Gms.  AgCI  dissolved  per  100  cc. 
Solution  at: 


3-43 
4.60 

5  75 
7.67 


ao". 
0.00018 


50". 
0.0016 


Gms.  NaQ 
per  100  cc. 
Solution. 


0.0067    IX. 5  0.0031 
0.0025  o.oioo    15.3  0.0090 

0.0034  0.0135     23.0   0.0313 
00058   0.0236 

Results  are  also  given  for  the  solubility  of  silver  chloride  in  aqueous 
chloride  solutions  containing  hydrochloric  acid. 


o. 00025 
0.00047 
o. 00125 


Gms.  AgQ  dissolved  per  i 
Solution  at: 

so**. 

0.0124  O- 
0.0191  o. 
0.0889  0. 


lU: 


Solubility  of  Silver  Chloride  in  Aqueous  Sodium  Chloride  at 

(Forbes,  191 1.) 


25" 


Gms.  Equiv.  per  Liter. 


Gms.  Equiv.  per  Liter. 


[NaCl]. 

lAgjXio*. 

0.933 

0.086 

1. 190 

0.130 

1-433 

0.184 

1. 617 

0.245 

1. 871 

0.348 

[NaCll. 

(AglXio*. 

2.272 

0.570 

2.658 

0.851 

2.841 

1.040 

3.270 

X.583 

3471 

1.897 

Gms.  Equiv.  per 
[Naai. 


3 
3 
4 
4 
S 


747 
977 
3^3 
S35 
039 
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LUBIUTT  OF  SiLTBR  ChLORIDB  IN  Aq.  SoDIUM  NiTRATE  SOLUTIONS. 
^  Gms.  per  loo  Cms.  HjO.  . .  Cms.  per  loo  Cms.  HjO. 


>  . 

K&NQ^ 

AgCl 

»  . 

NaNO,.               Aga. 

5 

0.787 

0.00086 

15-20 

0.393            0.00096 

8 

0.787 

0.00146 

it 

0.787            0.00133 

;o 

0.787 

0.00233 

11 

2.787            0.00253 

^s-ss 

0.787 

0.00399 

(Mulder.) 

liter  aq.  3  »  AgNOi  dissolves  0.0056  gm.  mols.  «  0.8  gm.  AgCl  at  25^. 

(Hellwig,  1900.) 

BiLiTY  OF  Silver  Chloride  in  Aqueous  Sodium  Sulfite  Solutions 

AT  25*. 
(Luther  and  Leubaer,  1912.) 


Gms.  Formula  Weight  per  Liter. 

Cms.  Formula  Weight  per  Liter. 

SO,". 

Ag'.      • 

SO,". 

Ag'.      ' 

0.080 

O.OII 

0.483 

0.059 

0.106 

0.017 

0.470 

0.070 

0.220 

0.033 

0.652 

0.103 

0.234 

0.036 

0.890 

0.140 

0.478 

O.OS7 

0.937 

0.142 

AgCl  was  prepared  by  precipitating  dilute  AgNOs  with  alkali  chloride  at 
pt.  The  resulting  solid  correspond^  to  the  granular  modification  of  Stas. 
one  hour  constant  agitation  was  allowed  for  attainment  of  equilibrium. 

ILUBILITY  OF  SiLVER  CHLORIDE  IN  AqUEOUS  SOLUTIONS  OF  SODIUM 

Thiosulfate,  etc. 

(ValenU;  Cohn;  Richards  and  Faber,  1899.) 

Cms.  AgG  per  xoo  Gms.  Aq.  Solutions  of  (Concentration: 

Salt  Sohition.  t*.  , • v 

1 :  100.       5  :  xoo.       10 :  100.     is  :  xoo.     ao :  xoo. 

ium  Sulfite  25       0.44       ...       0.95 

lum  Thiosulfate  20      0.40      2  4.10      5.50      6.10 

'  "  Cak.  by  Cohn.*       0.38        1. 83        3. 50        5.02       6.41 

ium  Thiosulfate  35        9.o8t 

)carbamide  25        ...         ...       o.  83        ...         ... 

xyanimine  25      0.40      1.90      3.90       - 

*  See  Note,  p.  603.  f  Gms.  per  xoo  cc.  solution  (R.  and  F.). 

[lity  of  Silver  Chloride  in  Aqueous  Strontium  Chloride  at  25®. 

(Forbes,  x9xx.) 
Equiv.  per  Liter.  Gms.  Equiv.  per  Liter.  Gms.  Eqtiiv.  per  Liter. 


5^.  AgXxo*.  ^^-  AgXio».  ^^^^-  AgXxo>. 

a  a  a 

0.550        0.033  I  818        0.348  3-494  2.018 


AgXio». 

SrCl, 

a 

0.348 

3-494 

0.510 

4.152 

0.747 

5.216 

1.252 

5.775 

0.989        0.092  2.140        0.510  4.152  3-594 

1-359        0.173  2.476        0.747  5.216  8.174 

1.572         0.236  2.992         1.252  5.775         12.040 

determinations  were  made  by  gradually  adding  0.25  n  and  o.oi  n  AgNOi  to 
londe  solution  and  observing  the  F>oint  of  initial  opalescence, 
liter  of  4.777  n  ZnCls  solution  dissolves  0.000364  mol.  AgCl  at  25*^. 

(Forbes,  x9xx.) 
km-point  data  are  given  for  the  following  mixtures. 

AgCl  +  Agl.  (Monkexneyer,  X906.) 

AgCl  -h  Ag^-  (Truthe,  X9xa;  Sandonnlni,  x9xa.) 

AgCl  -i"  NaCl.  (Sackur,  X9X3;  Botta.  x9ix;  Sandonnini,  x9xx,  X9X4.) 

AgCl  -f-  TlCl.  (Sandonnini,  X91X,  X9X4.) 


8XLVIB  CHLORIDE 


612 


Solubility  of  Silver  rHi.oRiDE  in 

(Kahlenberg  and  WitUch,  1909) 

Cms.  AgG 
t*.                     per  100  Gms.                 Solid  Phase. 
Pyridine. 

—  57  EuteC.          .  .  .              Aga.2CkH.N+CH»N 

Pyrbdinb. 

Gms.  A|a 
V.          per  100  Gm. 
Pyndine. 

0          5-35 

SoGd 
Phut 

AsQ 

-49                       0.77 

AgCLaCAN 

10 

317 

ti 

-35                 0-99 

-30             1.36 
-25             1.80 

20 

30 
40 

1. 91 
1.20 
0.80 

H 

a 
tt 

—  22                        2.20 

-       tr.pt.     2.7s 

"  +Aga.CAN 

50 
60 

0-53 
0.403 

« 

M 

-20           3.75 
-18           385 

AsCCAN 

70 
80 

0.32 
0.25 

« 
« 

-10                4-35 

-  5                 505 

-  I                 560 

u 
(« 

<4 

90 
100 
no 

0.22 
0.18 
0.12 

li 

SILVER  CHROMATE  AgtCr04. 
One  liter  of  water  dissolves  0.026  gm.  AgiCrO*  at  i8*,  and  0.020  gra.  at  2S  • 

(AbegK  and  Cox.  1903;  Kohlrausch.  i90<^'. 

One  liter  HtO  dissolves  0.029  gm.  Ag:.Cr04  at  2y,  (Schiltf.***? 

One  liter  of  HjO  dissolves  0.0142  gm.  AgiCr04  at  0.26**;  0.0225  W'^-  ^^  ^^ 
0.036  gm.  at  30.7**  and  0.084  gms.  at  75®.  (Kohlnusch,^, 

One  liter  HjO  dissolves  0.0256  gm.  at  I8^  0.0341  gm.  at  27**  and  0.0534  ^^^ 
50**,  determined  by  a  color imetric  method  (see  Note,  p.  608).  o^'hitby*^^^ 

Solubility  of  Silver  Chromate  in  Aqueous  Ammonia  at  25**» 

(Sherrill  and  Eaton,  1907) 

Mols.  NH4OH  per  Liter                o.oi        0.02        0.04         o—    ^ 
Mols.  X  10^  Ag2Cr04  per  Liter      2.004      4169      8.595      ^7^ 

Solubility  of  Silver  Chromate  in  Aqueous  Nitric  Acid  at  2^^ 

(Sherrill  and  Russ,  1907.) 

Soli-— 2 


(( 


M 


M 


U 


Mi 

Uiatoms  per  Liter.       5;olid 

Mols.  HNO, 
per  Liter. 

,   MI 

lliatom! 

1  per  1 

Liter. 

Cr.             Ag.            Phase. 

^Cr. 

Ag. 

3.157      6.315      AftCrO* 

0.06 

6.833 

•        •       • 

3 

730           •  • 

0.07 

7 

333 

•        1 

1    * 

4 

177       8.356           " 

0.075 

7 

477 

14 

8s 

4 

567         ... 

0.08 

7 

260 

15 

45 

5 

200 

O.IC 

5 

647 

19 

.01 

5 

803    11.62 

013 

4 

293 

23 

.89 

6 

380         ... 

0.14 

3 

948 

25 

63 

per  Liter. 

O.OI         3157      6.315      AftCrO*  0.06         6.833  ...      AbCiO. 

0.015 
0.02 
0.025 
0.03 
0.04 
0.05 

One  liter  65%  aqueous  alcohol  dissolves  0.78  X  lO"*  gms.  equivalents  =  ^-^ 
gm.  Ag2Cr04  at  room  temp.  (?).  (Gucrini.  xi 

Solubility  of  Silver  Chromate  in  Aqueous  Solutions  of  Nitrates  at  ic 

(Carpenter,  z886.) 


Gms.  Salt 

Gms.  AgsCrOi 

Solvent. 

per  100  cc. 

per  100  cc. 

HjO. 

Solution. 

Water 

0 

0.064 

Sodium  Nitrate 

50 

0.064 

Potassium  Nitrate 

50 

0.192 

Ammonium  Nitrate 

50 

0.320 

Magnesium  Nitrate 

SO 

0.256 

6i3  8XLVIB  CHBOBCATE 

BB  (Di)  CmtOBCATB  Ag^CriO,. 

liter  of  aqueous  solution  contains  0.00019  S™*  ™ol.  or  0.083  g^*  AgtCrsOr 

(Mayer,  1903.) 

LUBILITY  OF  SILVER   DiCHROMATB  IN  AQUEOUS  NiTRIC  AciD  AT  25^. 

(Sherrill  and  Russ,  1907.) 


[dt-HNOb 

Milliatoma 

i  per 

Liter. 

Solid  Phase. 

per  Liter. 

Cr. 

Ag. 

0 

32.20 

5  390 

AgCiO«+AgaCrA 

O.OI 

25.06 

6. 131 

U                            II 

0.02 

20.21 

7.148 

<(                 <l 

0.04 

13  59 

9  529 

(1                 l( 

0.06 

II.  10 

II. I 

AfeCrA 

0.08 

II. I 

II. I 

« 

0.08+0.1 

AgNO. 

6.625 

'    .  .  .f 

11 

the  lower  concentrations  some 

of  the  dichromate 

is  converted  into  solid 

late. 

Dt  CITRATB  C«H»0;Ags. 

gms.  HjO  dissolve  0.0277  gm.  QHsOrAgs  at  18®,  and  0.0284  g"^-  at  25". 

(Partheil  and  Httbner.  1903.) 

Dt  CTANIDI  AgCN. 

i  liter  of  aqueous  solution  contains  0.000043  gm.  AgCN  at  17.5^  and  0.00022 
t  20^  (by  (Conductivity  Method).  (Abegg  and  Cox;  Bdttger,  1903.) 

Solubility  of  Silver  Cyanide  in  Aqueous  Ammonia  Solutions. 

(Longi,  1883.) 

gms.  aq.  ammonia  of  0.998  Sp.  Gr.  »  5%,  dissolve  0.232  gm.  AgCN  at  12*. 
gnis.  aq.  ammonia  of  0.96  Sp.  Gr.  =  lo^i^  dissolve  0.542  gm.  AgCN  at  18*. 

I  liter  aq.  3  n  AgNOs  dissolves  0.0091  gm.  mol.  =  1.2 16  gm.  AeCN  at  25*. 

(Hell  wig.  1900.) 

ion-point  data  for  mixtures  of  AgCN  +  NaCN  are  given  by  Truthe  (191 2). 

at  FERBICTANIDI  Ag,FeCN(. 
liter  HiO  dissolves  0.00066  gm.  AgsFeCN«  at  20®.    See  Note,  p.  608. 

(VVTiitby,  1910.) 

at  SODIUM  CYANIDE  AgCN.NaCN. 

gms.  HjO  dissolve  20  gms.  at  20**,  and  more  at  a  higher  temperature,     too 
5%  alcohol  dissolve  4.  i  gms.  at  20^.  (Baup,  1858.) 

at  THALLOnS  CYANIDE  AgCN.TICN. 

gms.  H]0  dissolve  4.7  gms.  at  o*',  and  7.4  gms.  at  i6^  (Fronmullcr.  1878.) 

at  FLUOBIDB  AgF.2H,0. 

Solubility  in  Water. 

(GunU  and  Guntz.  Jr..  1914.) 

«••                  PcTc^if.''^.  Solid  Phase. 

..2EuteC.          60  Ice+AgF^H,0 

•  .5                        165  AgF.4HjO 

.65                      169.5  "  +AgF.2H,0 

►                             172  AgF.2H,0 

178 

5  unstable  hydrates,  AgF.H»0  and  3AgF.5HjO  were  also  obtained. 

gms.  H]0  dissolve  18 1.8  gms.  AgFat  I5.8^  (/i».«of  Sat.  Sol.  »  2.61.  (Gore,  1870.) 


f. 

Gms.  AgF  per 
xoo  Gms.  H1O. 

Solid  Phase 

25 

179 -5 

AgF.sH/) 

28.5 

215 

« 

32 

193 

II 

39.5 

222 

"  +AgF 

108 

205 

AgF 

8ILVIB  FLUOBIDK 
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Solubility  of  Silver  Fluoride  in  Aqueous  Solutions  of  Hydro- 
fluoric Acid  at  o^  and  at  24^. 

(Gunts  and  Guntz,  Jr.,  19x4-) 

Results  Results  at  24^ 


Gmt.  per  loo 

Gms.  HA' 

Solid  Phase. 

Gma-perioc 

»Gm8.IM>. 

.       SoIidPbiie. 

A(F. 

HF. 

A<F. 

HF. 

87s 

0.40 

AgF.4HiO 

178 

0 

AgF.2H^ 

89.4 

2.60 

«< 

178.  s 

1.73 

M 

93-8 

3-97 

M 

177.65 

S-42 

H 

r  sifT' 

118. 5 

9.60 

M 

179. s 

10 

«                                  VZ^ 

156 

14 

+A«F.aH^ 

189.5 

13 -4 

u 

r 

1 59 

17.2 

AgF.aH/) 

191-5 

14.3 

'      «      -l-AjFW           jQ 

i8s 

24 

M 

207 

0.15  • 

'  3AgF.sW) 

"2-— 

189 

25-7 

AgF 

206.2 

1.25 

u 

188 

29s 

t* 

202.5 

7.9 

II 

V  n- 

196 

39.8 

(( 

198.6 

12.65 

II 

^^^  » 

142. 1 

52 

AgF.aH/) 

195-5 

II. 7 

AgFJiO 

121.7s 

57-2 

u 

194.5 

13 

« 

94-93 

66.57 

u 

189.5 

18.8 

3A«F.sH^+AgF(r) 

1 ' 

173-75 

0.4 

sAgF.sBfi 

193 

36.6 

A«F 

Y 

174 

3.6 

c« 

193-5 

16 

\ 

Additional  determinations  at  other  temperatures  are  given. 

SILVER  FULBONATE  CAgs(NO0CN. 

One  liter  of  aqueous  solution  contains  0.075  8^-  CiAgiNiOt  at  13®,  and  ^'^^\ 
gm.  at  30''  (HoUeniaa.  i89^ 

SILVER  HEPTOATB  (Onanthylate)  AgCTHnOt. 


Solubility  in  Water. 

(Landau,  1893;  Altschul.  1896.) 


f. 

O 
10 
20 

30 
40 


Gms.  AgCTHiiOj  per  100  Gms.  HiO. 

0 .  063  5  (Landau)  o .  O436  (Altschul) 

0.08x7  0.0494 

0.1007  0.055s 

0.1206  0.06x7 

O.X42O  0.0714 


|e  Gms.  AkCtHi/)^  per  xoo  Gms.  H/). 

50  0.1652  (Landau)   O.08 58  (Altschul) 

60  0.1906  0.1036 

70  0.2185  0-1351 

80  0.2495  0.1688 


SILVER  lODATE  AglO.. 

One  liter  of  aqueous  solution  contains  0.04  gm.  or  0.00014  8^-  niol.  at  i8*-20*, 
and  0.05334  gm.  or  0.000189  gm.  mol.  at  25  . 

(Longi;  Bfittger;  Kohlrausch;  Noyes  and  Kohr.  1Q02.) 

The  solubility  of  silver  iodate  in  water,  determined  by  a  colorimetric  method 

(see  Note,  p.  608),  was  found  by  Whitby  (1910)  to  be  0.039  gm-  AglOs  per 

liter  at  20**.     Determinations  reported  by  Sammet  (1905)  made  by  a  chain  cell 

method,  gave  0.061 1  gm.  AglOs  per  liter  at  25®  and  0.1849  gni.  at  60®. 

One  liter  of  HjO  dissolves  0.0275  gn^-  AglOs  at  9.43®,  0.039  gm.  at  184*  and 
0-0539  gm.  at  26.6''.  (Kohlrausch.  2908.) 

Solubility  of  Silver  Iodate  in  Aqueous  Solutions  of  Ammonia  and 

OF  Nitric  Acid  at  25**. 

(Longi.  1883.) 


100  gms.  aq.  ammonia  of  0.998  Sp.  Gr.  - 
100  g^s.  aq.  ammonia  of  0.96  Sp.  Gr.  = 
100  gms.  aq.  nitric  acid  of  1.21  Sp.  Gr. 


f  5%  dissolve  2.36  gms.  AgIQ». 

10%  dissolve  45.41  gms.  ^lOj. 

=  35%  dissolve  0.096  gm.  ^lOj. 


Gnu.  AglOi 

Nomulity  of 
Aq.  HNO|. 

Gms.  AglOt 

per  Liter. 

per  Liter. 

0.0503 

I 

0.2067 

0.0864 

2 

0.3319 

0.107s 

4 

0.698s 

O.I414 

8 

1.587 

615  SILVIB  lODATE 

nr  OF  Silver  Iodatb  in  Aqueous  Solutions  of  Nitric  Acid  at  25®. 

(Hill  and  Simmons,  1909.) 

onnality  of 
%q.  HNQi. 

O 

O.I2S 

0.250 

0.500 

lubility  of  the  amorphous  modification  of  AglOt  is  considerably  higher 
of  the  crystalline,  but  the  amorphous  product  rapidly  becomes  crystalline 
ct  results  are  soon  obtained. 

lODIDI  Agl. 

iT  of  aqueous  solution  contains  0.0000028  gm.  Agl  at  20^-25^ 

Mveral  detenninationi  by  Kohlrausch,  Abegg  and  Cox,  etc.,  Holleman  gives  higher  figures.) 

*r  of  water  dissolves  0.0000253  gm.  Agl  at  60^,  determined  by  a  chain 
xl  (Sammet,  1905).  This  author  also  gives  data  for  the  solubility  of 
I  and  o.i  n  KI  solutions  at  6o^ 

Solubility  t>F  Silver  Iodide  in  Aqueous  Ammonia. 

"^S^^-     jLSL^  *••  SS?Li^  Authority. 


7  0.971  16  0.045  (Ladenhurg,  1902.) 

10  0.960  12  0.035  CLongi,  1883.) 

20  0.926  16  0.166  (Baubigny,  1908.) 

ny  used  a  sealed  tube  and  noted  the  first  appearance  of  crystallization 
mixtures  of  known  compositions. 

iLiTY  OF  Silver  Iodide  in  Aqueous  Mercuric  Nitrate  at  25*. 

(Morse,  1903.) 

NO^s  Mols.  Agl  Gms.  Agl     Mols.  H^CNOiyt        Mols.  Agl  per       Gms.  Agl 

er.  per  Liter.  per  Liter.  per  Liter.  Liter,  i  per  liter. 

0      0.00340    0.800    0.050      0.00740    1.737 
25     0.00358    0.841    o.ioo     0.01161    2.730 

5       0.00476      I. 118      I  0.10700     25.160 

NOt  was  present  in  all  cases  its  influence  on  the  solubility  was  examined, 
jnd  that  no  appreciable  differences  were  obtained  with  concentrations 
letween  o.i  and  2n  HNOs.  Both  crystallized  and  amorphous  silver 
re  identical  results. 

BiLiTY  OF  Silver  Iodide  in  Aqueous  Solutions  of  Potassium 
Iodide  and  of  Silver  Nitrate  at  25^ 

(Hellwig,  1900.) 


Aq.  KI  Soluti 

ions. 

Gms.  Agl 

• 

In  Aq.  AgNOi  Solutions. 

Mob.  Agl 

Mob.  AgNOi 

Mob.  Agl 

Gms.  Agl 

Solid     ' 

per  Liter. 

per  Liter. 

per  Liter. 

per  liter. 

per  Liter. 

Phase. 

0.000363 

0.0853 

0.20 

0.000289 

0.068 

Agl 

0.00218 

0.512 

0.3s 

0.000532 

O.I2I 

M 

0.0044 

1.032 

0.50 

0.00127 

0.299 

M 

O.OI4I 

3  32 

0.70 

0.00362 

0.850 

M 

0.0148 

3  47 

I. 215 

O.OI31 

308 

AgONO, 

0.0535 

12.55 

1.63 

0.0267 

6.26 

«« 

0.0658 

IS  46 

2.04 

0.0458 

10.9 

M 

0.102 

24.01 

2.54 

0.0678 

16.  I 

AgJCNOi). 

0.198 

46.42 

3.75 

O.I41 

33-2 

M 

4  69 

0.227 

53-2 

M 

590 

0.362 

85 

M 

SILVSB  lODIDI 


6i6 


Solubility  op  Silver  Iodide  in  Aqueous  Salt  SoLunoMS. 


VT*fl«W^ 

«-»f  »*»:f^t  >-««*"»  *'oy9-f 
Cms.  Acl  per  zoo 

Gim.  Aq.  Sol.  o(  CooctBtntiw 

Aq.  Salt.  Solution. 

f. 

.      JL. 

I :  zoo. 

5 :  zoo. 

zo :  zoo. 

zs'.ioa     jo:ioa 

Sodium  Thiosulfate 

20 

0.03 

0.15 

0.30 

0.40        0.60 

"              "               Cak.  Iv  Cohn.* 

0.623 

2.996 

5.726 

8.218    10.493 

Potassium  Cyanide 

25 

•    •    • 

8.28 

•    •    • 

•  •  •          •  •  ■ 

"              "              Cak.byCohn.* 

•    •    i 

8.568 

•    •    • 

•  *  •          ••• 

Sodium  Sulfite 

25 

•    •    1 

•    •     • 

O.OI 

...         0.02 

Ammonium  Thiocyanate 

20 

•    •    1 

0.02 

0.08 

0.13        ..• 

Calcium 

25 

•      •      4 

•    •    • 

0.03 

...          ••• 

Barium                  " 

25 

•      •      1 

•    •    • 

0.02 

...          ••• 

Aluminium            " 

25 

•      •      « 

•    •    • 

0.02 

...          ••* 

Thiocarbamide 

25 

•      •      1 

•    •     • 

0.79 

...          ••• 

Thiocyanime 

25 

0.008 

0.05 

0.09 

...          t  •• 

•  < 

1 

See  Note 

>P- 

603. 

Solubility  of  Silver  lonmE  in  Aqueous  Solutions  of  Sodium  ChlomWi 
Potassium  Bromide  and  of  Potassium  loDroE  at  15**. 

(5%chierholjE,  Z890.) 


In  Sodium  Chloride. 

Cms,  per  zoo  Gms.  Solutiop. 
NaCT      '         A«r         ' 
26.31  0.0244 

25.00  0.00072 


In  Potassium  Iodide. 

Gma.  per  zoo  Gzns.  Solution. 


In  Potassitim  Bromide. 

Gms.  per  100  Gms.  Solution. 


KBr 

30 -77 


Agl 
0132 


KI. 

A«I. 

59.16 

S3  '3 

5715 

40. 0 

50.0 

25  0 

40. 0 

13.0 

33-3 

7  33 

25.0 

2.75 

21.74 

I  576 

20.0 

080 

100  gms.  sat.  silver  nitrate  solution  dissolve  2.3  gms.  Agl  at  ii%  and  12.3  g 
at  b.  pt. 

100  gms.  pyridine  dissolve  o.io  gm.  Agl  at  10^,  and  8.60  gms.  at  I2i^ 

(von  Lasxcynski,  zl 

Solubility  of  Silver  Iodide  in  Aqueous  Sodium  loDmE  at  25®. 

(Krym,  Z909.) 


Gms.  per  zoo  Gms.  HtO. 


Om5.  per  zoo  Gms.  H^. 


Nal. 

Agl. 

oouu  raai 

sc. 

Nal. 

Agl. 

ooua  rnaK. 

59  29 

21.21 

Agl 

226 

120.9 

AgI.NaI.3|H/)+ 

67 

■47 

28.52 

«< 

222.7 

112. 1 

Nal 

134 

I 

99-54 

It 

214.7 

90.84 

«t 

156 

9 

124.6 

u 

203.9 

59  48 

M 

179 

8 

150 

"  +AgI.NaL 

3|H,0 

194.5 

31.10 

M 

196 

3 

134.8 

AgI.NaI.3iH<0 

185.52 

0 

M 

223. 

7 

122 

i( 

The  above  table  was  calculated  from  the  original  results  which  are  expressed 
mols.  per  1000  mols.  HjO. 

Fusion-point  data  for  mixtures  of  Agl  +  Hgli  are  given  by  Steger  (190 
Results  for  Agl  -f  Nal  are  given  by  Sandoiinini  and  Scarpa  (1913). 


6i7 


ULVUt  LAURATE 


Et  LAUR4TB,  MTRI8TATB,  PALBUTATB  and  STlAaATE 

JBILITY  OF  EACH,   DETERMINED  SEPARATELY,  IN  WaTER  AND  OtHER 

Solvents  at  Several  Temperatures. 

(Jaoobaon  and  Holmes,  £3x6.) 

Gmfl.  etch  Salt  per  xoo  Gms.  Sohrent. 


dWTWI. 

•  . 

Lauxate. 

Myristate. 

Palmitate. 

Steaxate. 

ST 

35 

•   •    • 

0.007 

0.004 

0.004 

SO 

•   •    • 

0.007 

0.006 

0.004 

Ethyl  Alcohol 

25 

0.009 

0.008 

0.007 

0.007 

U                            (< 

SO 

0.009 

0.008 

0.007 

0.007 

lyl  Alcohol 

IS 

0.074 

0.063 

0.060 

0.051 

« 

25 

0.072 

0.067 

0.059 

0.052 

u 

35 

0.078 

0.071 

0.062 

0.05s 

it 

SO 

0.083 

0.073 

0.066 

0.060 

T 

IS 

O.OIO 

0.009 

0.009 

0.007 

R  LEVnUNATB  (Acetyl  propionate)  CH|.COCHtCHtCOOAg. 

Solubility  in  Water. 

(Fttxcht  and  Lieben,  x9o9-) 


r. 

8 

9 

14-15 
99.6 


Gxna.  per  xoo  Gms.  Sat.  Solution. 


o.  5363  (white  salt)  o.  5195  (yellow  salt) 

0.5166  0.5372 

0.6078         "  0.6448 

3-49  3.70 


(( 


a  MALATE  C4H40»Ags. 

ims.  HsO  dissolve  0.0119  gms.  at  i8^  and  0.1216  gm.  at  25^ 

(Partheil  and  Habner*  1903.) 

R  NITRATB  AgNOs. 

Solubility  in  Water. 

CEtard,  X894;  Kremers,  1854;  Tilden  and  Shenstone,  1884.) 


Gms.  Af  NQi  per  too  Gms. 


Gms.  Af  NQi  per  xoo  Gms. 


»  . 

Solution. 

Water. 

•  . 

Solution. 

Water. 

5 

48(Etard) 

•    •    • 

•    •    • 

50 

79(Etard) 

82 

455 

0 

S3 

55 

122 

60 

81.5 

84 

525 

10 

62 

63 

170 

80 

85.5 

87 

669 

10 

68 

69 

222 

100 

88.5 

got 

952 

»5 

70.5 

72 

257 

120 

91 

95 

1900 

JO 

72.5 

75 

300 

140 

93-5 

•  •  • 

•  •  • 

|o 

76. 5 

79 

376 

160 

95 

•  •  • 

•  •  ■ 

7ns.  sat.  aq.  solution  contain  47.1  gms.  AgNOi  at  —7.3^  (=  Eutectic). 

(Middleberg,  1903.) 
nu.  sat.  aq.  sol.  contain  65.5  gms.  A^NOs  at  1 5.5^.  (Greenish  and  Smith.  X903.) 
nu. sat. aq. sol. contain  73 gms.  AgNL>s  at  30^.    (Schreinemakers  and  de  Baat.  xgxoa.) 

OLUBILITY  OF  SiLVBR   NiTRATB  IN  AqUEOUS  NiTRIC  AcID  AT  25^. 

(Maason.  X911.) 


L 

Gra.  Mob.  per  Liter. 

Gms.  AgNOk 

<iaOfSat. 

Gm.  Mols. 

per  Liter. 

Gms.  A«NC 

HNCV         AgNQ,. 

per  Liter. 

Sol. 

HNC 

AgNC 

per  liter. 

0                 10.31 

1752 

1.4980 

4.497 

2.590 

440.1 

0.4042        9.36 

1 591 

1-4195 

5  992 

1.698 

288.6 

0.962          8.08 

1373 

I. 3818 

8.84 

0.843 

143-2 

1.698          6.54 

IIII 

I . 3976 

12.53 

0.347 

58.96 

2.834          4.526 

769.1 

ms.  2HNQ1.3H1O  dissolve  3.33  gms.  Ai^NOs  at  20^  and  16.6  gms.  at  loo^ 
HNOi  dissolve  0.2  gm.  AgNOi.  (SchuUz,  x86a) 


8XLVIB  NIT&4TI  6i8 

Solubility  of  Mixed  Crystals  of  Silver  Nitrate  and  Sodium  Nitkati 

IN  Aqueous  Ethyl  Alcohol. 

(Huaak,  1900.) 

Results  at  25^  in  Results  at  50**  in 

Aq.  CtHiOH  oidn"  0.945  (37  wt.  %).    Aq.  CsHiOH  of  <^  »  0.859  (75  wt  %). 


Cms.  per  xoo 

Cms.  per  100 

Wtivoeith 

Gnu. 

Sol. 

Mix  CryiuU. 

Gms. 

Sol. 

IlixCnnttli. 

AgSOt. 

NaNOt. 

AxNOt.         N&NOi. 

'AfNOg. 

N&Ndi. 

AsNOi.     NiNOb 

47  32 

00 

100                  0.0 

29.78 

0.0 

100           0  0 

44.01 

8.78 

99.1             0.9 

27.9 

2.5 

995     05 

36.78 

20.42 

42.9           57.1 

26.4 

4.2 

99-3     0-7 

29.97 

23.2 

33.6          66.4 

23  0 

6.3 

42.9    57.1 

24.56 

24.82 

27.6           72.4 

X8.3 

71 

31.0    690 

8.02 

26.41 

9.9          90.1 

9  5 

!'3 

17 -S    «»-5 

0.0 

26.77 

CO      100. 0 

0.0 

8.54 

0.0  100.0 

^  Very  extensive  data  for  equilibrium  in  the  system  silver  nitrate,  succinic  add 
nitrile  and  water  are  given  by  Middelberg  (1903).  This  author  fiirst  gives  dau 
for  the  ternary  systems  and  then  results  for  isotherms  of  the  ternary  syitem  at 
o*,  12®,  20®,  25®  and  26.^*.  A  number  of  determinations  for  higher  temperatuw 
are  also  given.  The  following  compounds  of  succinic  nitrile  and  silver  nitrate 
were  identified:  C,H4(CN),.4AgNO,,  C,H4(CN),.2AgNO^  C,H4(CN)t.AgN0fc 
2C,H4(CN),.AgNO,.H,0,  and  4T2C,H4(CN),.AgNO,lHtO.  Additional  daU  for 
this  system  are  also  given  by  Timmermans  (1907). 


Solubility  op  Silver  Nitrate  in  Alcohols. 

(de  Bniyn,  xSga.) 

100  gms.  abs.  methyl  alcohol  dissolve  3.72  gms.  AgNOs  at  19^ 
100  gms.  abs.  ethyl  alcohol  dissolve  3.10  gms.  AgNOi  at  19^ 


Solubility  of  Silver  Nitrate  in  Aqueous  Ethyl  Alcohol. 

(Eder,  1878.) 


Sp.  Gr.of  Aq. 
Alcoholic 
Mixture. 

Volume 

Gms.  AgNOs 

per  xoo 

Gms  Aq.  Alcohol  at: 

per  cent 
Alcohol. 

'     x^. 

50.. 

7^. 

0.815 

95 

3.8 

7-3 

18.3 

0.863 

80 

10.3 

•     •     « 

42.0 

0.889 

70 

22.1 

•     •     i 

•     •     • 

0912 

60 

30 -5 

58 

I 

89.0 

0-933 

SO 

35-8 

•     •     I 

•     •    • 

0.951 

40 

56 -4 

98 

3 

160.0 

0964 

30 

73-7 

•      • 

•     •    • 

0-975 

20 

107. 0 

214 

0 

340   0 

0986 

10 

158.0 

•      •     i 

•     •     • 

100  gms.  of  a  mixture  of  i  vol.  (95%)  alcohol  -f  i  vol.  ether  dissolve  1.6  g 
AgNO,  at  I5^ 

100  gms.  of  a  mixture  of  2  vols.  (95%)  alcohol  -f  i  vol.  ether  dissolve  2.3  g 
AgNO,  at  I5^ 

100  gms.  HiO  sat.  with  ether  dissolve  88.4  gms.  AgNOi  at  15*.         (Eder.  x8 

100  gms.  acetone  dissolve  0.35  gm.  AgNOi  at  14^,  and  0.44  gm.  at  i8^ 

(vcm  Lucxyruki,  X894;  Naumann.  19 
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8ILVIB  NIT&4TI 


Sof.uBiLmr  OF  Silver  Nitrate  in  Several  Solvents. 

Sohrcnt. 

f. 

Gmfl.  per  xoo  Gmt. 
Solvent. 

Authority. 

itiile  (anl^ydroiM) 

18 

290 

(Nsumsnn  and  Schier,  19x4.) 

ord.  temp. 

about  150 

(SchoU  and  Steinkopf.  X906O 

dtrile 

18 

about  105 

(Naumsnn,  19x4.) 

le 

35 

0.022 

(Linebuger,  1895.) 

40.5 

0.044 

dne  (aal^ydroas) 

ord.  temp. 

I  (with  deoomp.)        (Welsh  and  Broderson,  xgzs^ 

Solubility  op  Silver  Nitrate  in 

Pyridine. 

(Kahlenberg  and  Brewer,  1908.) 

Gbm.  A^Oa 
per  loo  Gins* 

Solid  Phaie. 

f. 

Cms.  AsNQa 
per  100  urns. 

Solid  Phase. 

CAN. 

CiH»N. 

m.  pt. 

.      O           1 

CAN 

45 

62.26     AgNab.3r«H|N 

3 

u 

46 

63.09 

*t 

6 

M 

47 

66.35 

<« 

9 

« 

48 

70.85 

«< 

utec. 

•  •  • 

"+AgNQ,.6C|H»N        48.  S  tr.  pt.    ... 

"+AgNQ,.ar,H,N 

5 

II. I    . 

AgN0,.6CAN 

45 

69.85 

AgNOb-aCAN 

II. 7 

<i 

50 

72.25 

n 

12.2 

M 

60 

78.60 

u 

12.6 

M 

70 

89.10 

M 

13. 9 

M 

80 

121. 21 

M 

17.6 

M 

87 

215.02 

M 

'.  pt. 

•      •       B 

'«+AgN0b.3CAN         80 

228.5 

M 

18.8 

AgN0b.3CAN 

74 

230.6 

M 

20.03 

tt 

74 

225.4 

M 

22.34 

u 

80 

230.4 

M 

27.21 

M 

87 

237.1 

M 

3364 

M 

90 

241.9 

M 

40.86 

(( 

100 

253.8 

(« 

S3- 52 

(( 

no 

271.4 

M 

•point  data  for  mixtures  of  AgNOi  +  TlNOi  are  given  by  van  Eyk  (1905). 


HITBITE  AgNOt. 


Solubility  in  Water. 

(Creighton  and  Ward,  1915.) 


Gms.  A^Oa 
per  Liter. 

f. 

Cms.  A^Oa 
per  Liter. 

f. 

per  Liter. 

1.55 

20 

3.40 

40 

7.15 

2.20 

25 

4.14 

50 

9.95 

2.75 

30 

5 

60 

^3-^3 

terminations  by  Abegg  and  Pick  (1906)  are  slightly  higher  than  the 
temperatures  below  20^.     Single  determinations  agreemg  well  with 
t  are  given  by  Ley  and  Schaefer  (1906),  and  by  von  Niementowsld  and 
kowski  (1897). 


ABILITY  IN 

AQUEOUS  bOLUTfONS  OF  bILVER   NiTR. 
(Naomann  and  Rucker,  1905.) 

ATE  AT  II 

r. 

per  Liter. 

Grains  prr  Dter.              Mds.  per  Liter 
A<NOs.      AsNOa.       A<NOs.          AgNO]! 

Grains  | 
AxNOs. 

ler  Liter. 

AfNO,. 

AgNOs. 

0 .02067 

0000      3.184      0. 02067      0.0143s 

3-5" 

2.201 

;   0.01975 
0.01900 
0.01689 

0439    3  042    0.04134    0.01168 

0.878      2.926      008268      0.00961 
1.756      2.601 

7.024 
14. 048 

1.799 
I.4S0 

8ILVSB  MITJUn  620 

Solubility  op  Silver  Nitrite  in  Aqueous  Solutions  of  Silvbi  Nnun 

AND  OF  Potassium  Nitrite  at  25*. 

(Cxetghtao  and  Ward,  19x5.) 
In  Aqueous  AgNOi.  In  Aqueous  KNOii 

Mob.  AfNOi         Diaaolved  AgSO»  per  Liter.  Mob.  KNOb.       Dbsohred  AgNO^  per  Ug. 

per  Liter.  Mob.  Gn. 

o  0.0269       4.135 

0.00258  0.0259  3.974 

0.00588  0.0249  3^^ 

0.01177  0.0232  3.360 

0.02355  0.0203  3.119 

0.04710  0.0181  2.765 

Additional  determinations  of  the  solubility  of  silver  nitrite  in  aqueow  dver 
nitrate  solutions  at  25^  are  given  by  Abegg  and  Pick  (1905). 

One  liter  aqueous  0.02  n  NaNOi  dissolves  3.185  gms.  AgNOi  at  25** 
"      "  "       0.2011       "  "        3.016     " 

"      "         "       o.20iiNaNOi        "        4.956     "         " 

(Ley  and  Schacfer,  1906;  9eei]9op.(t&) 

100  gms.  HsO  sat.  with  both  salts  contain  10.9  gms.  AgNQi  +  78-3  P^ 
SrCNOjTi  at  I4^  (Oswald.  i9«,«u^ 

100  gms.  acetonitrile  dissolve  about  23  gms.  AgNOi  at  ord.  temp,  and  aboat 
40  gms.  at  the  boiling-point  (81.6**).  (ScbonandStdBlnpf.190^ 


per  Liter. 

'     Mob. 

Gms. 

0 

0.0269 

4.135 

0.00258 

0.0260 

3.991 

0.00588 

0.0244 

3-735 

O.OII77 

0.0224 

3.432 

0.02355 

0.0192 

2.943 

0.04710 

0.0164 

2.498 

4* 


SILVER  OXALATE  Ag,C^ 

One  liter  HjO  dissolves  0.0378  gm.  AgtC]04  at  21®,  see  Note,  p.  608. 

(Whkliy,i9») 
One  liter  HsO  dissolves  0.0416  gm.  AgsCs04  at  25*^*     Conductivity  method. 

(Sdiiier.i9o$j 

One  liter  HjO  dissolves  0.0265  gm.  AgsCs04  at  9.72®,  0.034  8™.  at  18.5°  and 

0.043  gm.  at  26.9*^.  (KolilruKh.i9oU 

Solubility  of  Silver  Oxalate  in  Aqueous  Nitric  Acid  at  25'. 

(Hill  and  Simmons,  1909.) 

Normal-         Percent  j    ^*  Gms.         Normal-       Percent  j   ^         G» 

ityof  Cone.  o^g,,         Ag,CX»4-         ityof  Cone  J»^       AgfA 

Aq.HNO,.      ofHNO,.  !>at.  bol.        p^  Liter.    Aq.  HN0|.     of  HNO^         Sat.  5oL     p^l^ff. 

0.2517  1.574  1.0080  1.345  4017  22.37  1.141S  ^7" 

05025  3- 117  1. 0186  2.189  5.564  29.84  1. 1996  2996 

0.9806  6.017  1.0339  3.720  5.83  31.085  1. 2162  33^ 

1.040  11.476  1.0647  7.170 

SILVER  OZIDE  AgsO. 
One  liter  of  H2O  dissolves  0.021  gm.  at  20®,  and  0.025  gm.  at  25**.  .  . 

(Noycsand  Kohr;  B5ttger:  K\m*^^\ 

One  liter  H»0  dissolves  0.02 1 5  gm.  AgjO  at  20**.     (See  Note,  p.  608.)  (Whitby.  i9«w 

Solubility  of  Silver  Oxide  in  Water. 

(Rebiere,  1915.) 

»#  ^u^    rn  .•       r  .u   c       1  Gm.  Mob.  AftO  per  Liter.         Gms.  AjtAPfjiS; 

Method  of  Preparation  of  the  Sample.        .     ,       ^        '^      .       ,     > r--'"'*»  m" 

At  2S  '  At  so'.  At  as  •       ^^' 

By  action  of  NaOH  on  AgNOj      2.16.10"^  2.97.10"^  0.050  0^^ 

By  action  of  Ba(OH)i  on  AgNOj  2 .  23 .  lo"^  3 •  09.  lo"^  o.  0519  o.ol^^ 

By  action  of  KOH  on  AgCl  2.32.10"^  3.55.10-^  0.0538  0.0825 

By  action  of  KOH  on  AgiCOj       2.95.10"^  3.89.10-^  0.0680  0.0904 

Solubility  of  Silver  Oxide  in  Aqueous  Ammonia  at  25*. 

(Whitney  and  Melcher.  1903.)  ^ 

Mols.  NH,        Gm.  Atoms  Ag  Mob.  NIL        Gm.  Atoms  A«  Mob.  NH,      ^-^S, 

CToUl)  per  Liter.       per  Liter.         (Total)  per  liter.       per  Liter.  (Total)  per  Liter.     P*'^' 

0.220  0.0658  0.733  0.224  1. 147  ^'^ 

0.469  0.134  0.876  0.257  1.498  ^"♦^ 

^.684  0.205  0.915  0.276  1.522  0.47c 


zJki^. 
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.UBOITY  OF  Silver  Oxide  in  Aqueous  Solutions  of  Ethyl  Amine  and 

OF  Methyl  Amine  at  i8®. 

(Euler.  1903.) 
In  Aqueous  Ethyl  Amine.  In  Aqueous  Methyl  Amine. 

NoBBMli^oi  Nonnalityoi  Nonnalityof  Nonnalitvoi 

Aq.  Amine.  Diiaolved  Ag.  Aq.  Amine.  Dissolved  Ag. 

o.ioo       0.0322         o.ioo       0.0221 

0.50  0.160  0.500  O.I18 

I  0.314  I  0.228 

.VIE  PEBMANOANATB  AgMnOi. 

00  gms.  cold  water  dissolve  0.92  gm,:  hot  water  dissolves  more. 

(Mitscherlicfa.  1833.) 

iVIB  PHOSPHATE  AgaP04. 

toe  liter  of  water  dissolves  0.00644  gm.  at  20^  (Bflttger,  1909.) 

.VBB  PBOPIONATB  CtHsCOOAg. 

Solubility  in  Water. 

(Rjiapeastnuich,  1885;  Anfaenius,  1893;  Goldschmidt,  1898.) 

«•'  GfflS.QHAAc  Am  Gms.  CjHftObAg  ^        Gmt.  CjHAAg 

*  *  per  Liter.  *  *  per  Liter.  *  *  per  Liter. 

»  5-12  20         8.36(8.48)  SO  13.3s 

0  6.78  2S  9.06  70  17.64 

8.2  8.36(A)  30         9-93  (9-70)  80  20.30 

Solubility  of  Silver  Propionate  in  Aqueous  Solutions  of: 

CArzlieniiis.) 
Sflver  Nitrate  at  19.7^  Sodium  Propionate  at  18.2^ 

Mck  per  Liter.  Gms.  per  Liter.  Mols.  per  Liter.  Gms.  per  Liter. 

iNQb.     C»HAAc.  AgNO^     C^ObAg.      CAObNa.   CsHAA«.        C«H»OkNa.     CHAAg. 

0.0471  o  8'Si9        o  0.0462  o  8.362 

0133    0.041S  2.289    75"        0.0167  0.0393  1.607  7- "4 

0267    0.0379         4.577    6.86  0.0333  0.034s  3-2IS  6.244 

0533    0.0307  9059    5556        0.0667  0.0258  6.429  4.670 

100     0.0222        16.997    4019        0.1333  0.0191  12.859  3.456 

0.2667  0.0131  25.718  2.371 

0.5000  o.oioi  48.77  1.828 

VXB  8AUCTLATB  CsH«.OH.COOAg  1,2. 

3e  liter  of  aqueous  solution  contains  0.95  gm.  at  23**.  (HoI]eman,:i893.) 

^IB  8U0CXNATB  C«H«04Agt. 

o  gms.  H^  dissolve  0.0176  gm.  at  i8^  and  0.0199  8^*  at  25^ 

(Puthal  and  Hflbner,  1903.) 

fMSL  8ULPATB  Ag^SOi. 

Solubility  in  Water. 

(Barre,  19x1.) 


f. 

GmiuAASQi 
xooGffla.Sat. 

a'" 

f. 

Gms.  AASO4 
xoo  Gms.  Sat. 

per 

f. 

Gms.  AftSOiper 
xoo  Gms.  Sat.  S<^ 

0 

0.57 

30 

0.88 

70 

1. 21 

10 

0.69 

40 

0.97 

80 

1.28 

ao 

0.79 

so 

I  05 

90 

1.34 

35 

0.834 

60 

1. 14 

100 

1.39 

le  result  at  25*  is  the  average  of  the  very  accurate  and  closely  agreeing 
minations  of  Hill  and  Simmons  (1909),  Rothmund  (1910)  and  Harldns 
I).  Earlier  determinations,  difiPering  somewhat  from  the  above,  are  given  by 
r  (1904).  Wright  and  Thompaon  (1884),  Wentzd  (       )  and  Drucker  (1901JI 
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Solubility  of  Silver  Sulfate  in  Aqueous  Solutions  of  Axmoioum 

Sulfate. 

(Buxe,  X91Z.) 


Results  dt  33". 

Cms.  per  100  Cms. 
Sat.  Sol. 


(NH«),S0«. 
8.85 

15-90 
22.22 

27.25 

3080 

35-88 

39-46 
43.22 


AgiSO,. 
lOI 

331 
500 

585 

619 
627 
600 

557 


Results  at  5I^ 

Cms.  per  zoo  Cms. 
S>t.  Sol. 

(NH«),SO«.    Ag|S04. 


Results  at  75*.         ResulU  at  100*. 


Cms.  per  zoo  Gmt. 
§ftt.  Sol. 


8.90 
16.27 
22.43 
32.10 

35.38 
39.03 

42.37 
45.05 


1.362 
1.680 
1.887 
2.061 

2.095 
2.082 

2.  OSS 

2.026 


(NHJtSO.. 
8.80 

15.23 
22.30 

28.2s 

32 

35.82 
41.16 
46.46 


A1.SO4. 
1.758 

2.15s 
2.490 

2.734 
2.823 

2.889 

2.929 

2.902 


panoGBii 
S^SoL 


(NH«)^  A|^ 
9.23    2.221 

15 
22.01 

27 

34.90 

38.70 

44. IS 

47.63 


2.626 
3075 

3.663 

3-772 
3.854 
3.867 


A  series  of  determinations  at  16.5''  is  also  given. 


Solubility  of  Silver  Sulfate  in  Aqueous  Nitric  Acm  at  if. 


Normality 
of  Aq. 
UNOa. 

Percent 

Cone,  of  Aq. 

HNOi. 

0 

0 

1.0046 

6.IS4 

2.04S2 

I 2.00s 

4.017 

22.37 

Sat.  Sol. 

I.OOS4 
1. 061 

I. 1069 

1.1871 


(Hill  and  Simmoos,  Z909.) 


per  Liter. 

8.35 
34.086 

49.010 

71.166 


HNOa. 
4.209 

5  564 

8.487 
10.034 


HNOb. 

23.33 
29.84 

42.37 
48.77 


1.1956  73.2" 

1.2456  84.609 

1.3326  94671 

1.3676  90.806 


Solubility  of  Silver  Sulfate  in  Aqueous  Solutions  of  Acids  and 

Salts  at  25". 

(Swan,  Z899.) 

Cm.  E<]uiv.    Cms.  Dissolved 
per  Liter.     AgtS04  per  Liter. 

8.41 

9-33 
10.18 


Acid  or 
Salt. 

HNO, 


(( 


(( 


KHSO4 

it 


o 

0.01589 

0.03178 

0.06357 
0.05264 

0.10526 


11.83 

8.13 
8.07 


Add  or 
Salt. 

Hjsa 


t( 


it 


K2SO4 


Gm.  Equiv. 
per  Liter. 

O 


0.02902 
0.05802 
0.10526 
0.02718 
0.05434 


AftSO,perIJW 
8.41 

8.SS 
8.68 

8.86 

7-93 
7.68 


Solubility  of  Silver  Sulfate  in  Aqueous  Solutions  of  Salts  at  25 

(Harkins,  1911.) 
Cms. 


Salt. 

KNO, 


(( 


(< 


K 


Mg(NO,), 


t( 


(I 


AgNO, 


Gm.  Equiv. 

Salt 

per  Liter. 

O 

0.024914  I 

0.049774  I 

0.09987  I 

0.024764  I 

o  049595  I 

0.09946  I 

0.024961  I 

0.04986  I 


Sat.  Sol. 


0072 
0092 

0034 
0073 
0094 

0133 
0065 

0084 


8.344 
8.996 

9.531 

10. 435 
9.267 

10.029 

11.334 
6.095 

4.487 


Salt. 

AgNO, 

K2SO4 

« 

MgSO« 

« 


Gm.  Eqmv. 

Salt 
per  Liter. 

0.09961 

0.025024 

0.050044 

O.IOO 

0.20003 

0.020022 

0.050069 

0.10004 

0.20005 


Sat  " 


Goi 


.SoLlpeTUcr. 

1. 0137    2^ 
1.0064   V^ 

1.0079  7-^ 

I.0II2    7-49 

1. 0180  753J 

1. 0061  8.140 

1.0079  794* 
i.oios  7-740 
1. 0164   7-733 


One  liter  of  aqueous  solution  in  contact  with  a  mixture  of  silver  sulfate  »J» 
silver  acetate  contains  3.95  gms.  AgtSOi  +  8.30  gms.  CHiCOOAg  at  17'.  Sp.  W. 
of  solution  B  1.0094.  (Eiiki.i90(v 
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aBn.rnr  or  Silvbr  Sulfatb  at  25^  in  Aqubous  Solutions  of: 

(Dnicker,  1901.) 


Sulfuric  Add. 

Gflu^pcr Liter. ' 
AfaSO«. 


per  liter. 

H,SO«. 
>       6.02 

^    0.04 

[        O.IO 

5     0.20 


Potassium  Sulfate. 
Mob,  per  Liter.  Gms.  per  Liter. 


8. II 

8- 23 

8.4s 
8.58 


HtSO«. 
0.98 
1.96 
4.90 
9.81 


A8|S0«.  K«S04. 

0.0246  0.02 

0.0236  0.04 

0.0231  O.IO 

0.0232  0.20 


Ag|SO«.  K^6«. 

7.67  1.74 

7.36  3.49 

7.20  8.72 

7.24  17.44 


TV  OF  Silver  Sulfate  in  Aqueous  Potassium  Sulfate  Solutions. 

(Bute,  191  !•) 


( at  33^  Results  at  51*.  Results  at  75^ 


100  Gnu. 
Sol. 

AcaS04. 
0.863 

0.940 

1.046 

1. 117 

1. 177 


Gns.  per  100  Gm. 
Sat.  Sol. 


K,SO«. 
3.20 
S.61 
8.40 

10.  ss 

13.16 

14- 37 


Ag|SO«. 

1.023 
1. 127 
1.247 
1.340 
1.450 
1.524 


Gms.  per  zoo  Gm. 

KtSOi.  AftSO;. 

3.12  1.273 

5.73  1.406 

8.43  1.554 

10.55  1.665 

13.17  1.806 

17.06  2.021 


Results  at  loo**. 

Gms.  per  zoo  Gms. 
Sol. 


3.23 
5.60 

8.45 
11.30 

15.07 
18.58 


AbSO^. 
1.488 

1.675 
1.890 
2. 115 
2.410 
2.677 


B  at  14.5**  are  also  given. 


.mr  OF  Silver  Sulfate  in  Aqueous  Sodium  Sulfate  Solutions. 

(Barre, 

Results  at  51" 


>  at  33'. 

100  Gms. 
Sol. 


Z9ZO,  Z9ZZ.) 

Results  at  75**. 


Gms. 


't  zoo  Gms. 
Sol. 


Gms.  per  100  Gms. 
Sat.  Sol. 


Results  at  100^. 

Gms.  per  zoo  Gms. 
Sat.  Sol. 


AftSO*.  J^a^oT  A«aSO«:  Na,SO«. 

0.861  0.25  1.032  0.20 

0.816  1.02  0.995  0.98 

0.832  1.90  I. 017  1.96 

0.867  2.92  1.053  2.98 

0.972  5.40  I. 173  5.37 

I. 150  10. II  1.379  9.81 

1.448  20.25  1.705  19.98 

1.570  29.23  1.802  29.66 

1.462  3930  1.540  38.94 

0.932  44.46  0.882  41.36 

s  at  14.5*  and  at  iS**  are  also  given. 


A&SO4. 
1. 215 

1. 210 

1.238 

1.296 

1.458 
1.697 
2.075 
2.138 
1.603 
1. 156 


Na,SO«. 
0.50 
1. 01 
1.94 
3.02 

5.33 
10.15 

25.45 
34.72 
38.63 
40.16 


I.34X 

I  363 
1. 418 

1.494 
1. 651 

2.012 

2.351 
2.012 

1.687 
1. 158 


TV  IN  Silver  Sulfate  in  Aqueous  0.5  n  Solutions  of   Various 

Compounds  at  25**. 

(Rothmund,  z9zo.) 


not: 


Ucohol 
cohol 
Jcohol 
c  (tert 


chyde 


Dissolved 

p^Lher. 

7.764 

7.109 

6.798 
)  6.36 

6.86 

6.424 
7.078 
8.076 


Aq.  0.5  n 
Solution  of: 

Glycerol 

Mannitol 

Grape  Sugar 

Urea 

Dimethylpyrone 

Urethan 

Formamide 

Acetamide 


Gras. 

Dissolved 

A&Sp4 
per  Liter. 

8.202 
9.262 
8.418 
9.448 
6.736 
7.078 
8.42 


7.794 

-point  data  for  AgsS04  +  NaiSO«  are  given  by 


Aq.  0.5  n 
Solution  of: 

Acetonitrile 

Glycocol 

Acetic  Add 

Phenol 

Chloral 

Methylal 

Methyl  Acetate 

Nacken  (1907). 


Gms. 
Dissolved 

per  L^[er. 

16.37 

13.50 

7.857 
II. 81 

7.266 

6.393 
6.61 
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8ILVIR  8ULFIDS  AgiS. 
One  liter  HsO  dissolves  about  4.ior^  gm.  atoms  Ag  as  sulfide  at  about  18*. 

One  liter  HsO  dissolves  0.55.  lor*  gm.  mols.  «  0.0001363  gm.  AgiSat  18*. 

(Wa«Bl,i907-) 

Fusion-point  data  for  AgiS  +  ZnS  are  given  by  Friedrich  (1908). 

BILVIR  SULFONATES 

Solubility  in  Water  at  20^ 

(Sandquist,  zgza.) 
.^iiuuuM«.  per  xoo  Gm.  HA 

Silver  .2  Phenanthrene  Monosulfonate]  0.099 

•3  O-20 

"     .10  "  "  0.52 

BZLVSR  TARTRATE  C«H«O.A&. 

100  gms.  HiO  dissolve  0.2012  gm.  CtH40eAgt  at  18^,  and  0.2031  gm.  at  25'. 

(FftrtIialai2HBboer.i9Q}^) 

SILVER  TmOCYANATE  AgSCN. 

Solubility  in  Water. 

V.  Gta.  AsSCN  per  Liter.  Authority. 

20  0 .  00014  (B9ttger»  1903.) 

21  0.00025  (Whitby,  Z9ZO.    See  Note,  p.  608O 
25                    0.00017  (KOster  and  Thid,  Z9Q3.) 

25  0.0002  (Abegg  and  Cox,  Z9Q3.) 

100  0.0064  (Bdttger,  1906.) 

Additional  data  for  the  solubility  of  AgSCN  in  water  are  given  by  Kirschncr 
(1912.) 

Solubility  of  Silver  Thiocyanate  in  Aqueous  Potassium  Thiocyanate 

Mols.  AgSCN     dm-AfSCN 
per  Liter.  foUff- 

0.0975  ^^ 

0.120  19-93 

0.134  22.34 

One  liter  of  aqueous  3  n  AgNOi  dissolves  0.0432  gm.  AgSCN  at  25.2^  (Hdl«i«'^ 

SILVER  VALERATES  AgCtHA. 

Normal  Valerate,  CH,(CH,),.COOAg.    Iso  Valerate.  CHi.CH(CHi)tCH»<^^**'^ 

Solubility  of  Each  Separately  in  Water. 

(Forth,  x888;  Sedlitiky,  1887.) 
Gms.  per  100  Gms.  HjO.  Cms.  per  100  Gms 


AT  25**. 

(Hellwig,  1900.) 

Mols.  KSCN 

Mols.  A^SCN 

Gms.  A^SCN 

MoU.  KSCN 

per  Liter. 

per  Liter. 

per  Liter. 

per  Liter. 

0.573 

0.0124 

2.06 

1. 12 

0.626 

0.0168 

2.08 

1.20 

1.066 

0.0850 

14.01 

125 

»•. 

Normal  V. 

isov: 

0 

0229 

0.177 

10 

0259 

0.211 

20 

0300 

0246 

30 

0-349 

0.283 

40 

0408 

0321 

•  •  Normal  V. 

50  0.474 

60  0552 

70  0.636 

80 


100  gms.  HiO  dissolve  0.73  gm.  silver  valerate  at  20**.  (Marie fji^i  '^^ 

100  oc  sat.  aq.  solution  contains  0.71  gm.  dextro  silver  valerate  at  i5  •        . 
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Solubility  of  Silver  Valbratb  in  Aqueous  Solutions  of  Silver 
Acetate,  Silver  Nitrate  and  of  Sodium  Valerate. 

(Anbenins,  1893.) 
In  Sflver  Acetate  at  17.8^.  In  Silver  Nitrate  at  16.5*. 

if  ok.  per  Liter.  GnB.  per  Liter.  Mob,  per  Liter.  Gnu.  per  Liter. 


CVAf. 

C.H,0,Ag. 

6ai/^Ag.  C,H/)|Ag. 

AgNOi.      C»HfO,Ag. 

A«NO^ 

C»HfO,Ag. 

0.0094 

0                 I. 

96 

0                 0.0094 

0 

1.96 

«67 

0.0070 

I. 13          I. 

46 

0.0067     0.0068 

1. 14 

1.42 

>i3S 

0.0057 

2.27           I. 

19 

0.0133     0.0051 

2.29 

1.07 

>2yo 

0.0037 

4- 54        0. 

77 

0.0267     0.0031 

4.58 

0.65 

>S0S 

0.00265 

8.48        0. 

55 

o.iooo    0.0012 

17. 

0.25 

In  Sodium  Valerate  at  i8.6^ 

Molt. 

perUter. 

Gms.  per] 

Liter. 

CiHANa. 

C»HAAg. 

(.iHANa. 

CACAg. 

0 

0.0095 

0 

1.986 

0.017s 

0.0047 

2.17 

0.982 

0.0349 

0.0030 

4.32 

0.627 

0.0698 

0.0018 

8.6s 

0.376 

0. 139s 

0.0015 

17.31 

0.313 

.Vm  VANADATE  AgcV^Ou. 

ntains  0.047  fi^ni*  &t  14'',  and  0.07:1 

(Camelbr,  1873) 


te  liter  of  aqueous  solution  contains  0.047  gm.  at  14'',  and  0.073  S™*  at  loo^ 


DIUM  Na. 


Solubility  in  Liquid  Ammonia. 

(Ruff  and  Geisd,  1906.) 


Mob.  NH«  Required  Molt.  NH«  Required 

t*.  to  Dissolve  i  Gm.  t*.  to  Disaohre  z  Gm. 

AUmu  Na.  Atom  Na. 

-los  4.98  -30  5- 52 

—  70  5- 20  o  5.87 

—  so  5.39  +22  6.14 

Solubility  of  Sodium  in  Melted  Sodium  Hydroxide. 

(von  Hevesy,  1909.) 

I*.  480^      600^      6io^      670**      760^      8oo* 

a.  Na  per  xoo  Cms.  NaOH      25.3      10.  i        9.9       9.5        7.9       6.9 

ftturation  could  not  be  reached  at  temperatures  below  480*.  The  saturated 
tares  were  cooled  by  plunging  the  container  in  water  and  the  solidified  con- 
-8  analyzed. 

cbilitt  of  Sodium  in  Melted  Sodium  Hydroxide  Containing  Other 

Metals  at  480*". 

(voo  Hevesy,  1909.) 

•  JLM0A         Gms.  Added    Cms.  Distolved  Added  Gms.  Added      Gms.  Dinolved 

(SS?        Metal  per  zoo     Na  per  100  vu*!i  Metal  per  100        Na  per  xoo 

*•*»'•         Gms-NaOH.    Gms.  Solvent.  **"**'         Gms.  NaOH.       Gms.  Solvent. 

lallium        5.40           23.13              Cadmium  2.87  24.34 

"              8.30           23.54                     "  3.16  24.29 

"            12.42           21.29              ^^^  603  23.92 

**            3137           20.91                 "  8.22  23.39 

Zinc  30- 37  25.38 

UkMMOHIUM  Na,(NH,),. 

00  gms.  liquid  ammonia  dissolve  60.5  gms.  NasCNHi)]  at  —23^  56.4  gms.  at 
56  gms.  at  +5**  and  55  gms.  at  9^.  (Joannis,  1906.) 


80DZUM  ACITATB 


636 


80DZUM  ACETATE  CH«C00Na.3H^. 


Solubility  in  Water. 

(Green,  1908.) 


Cms. 

Cms. 

f. 

CHiCOON* 

per  100 
Gms.  HdO. 

Solid  PfaHe. 

f. 

CHiCXX>Na 

per  100 
Gms.^. 

SofidPkue. 

—  10 

19 

Ice 

20 

123. S 

CH|C00Nt(»tilil4 

-18 

30.4 

II 

30 

126 

u                » 

—  10 

33 

CH|COONa^H/> 

40 

129.  s 

u                ■ 

0 

36.3 

II 

SO 

134 

tt 

+10 

40.8 

M 

60 

139.  s 

It 

20 

46.5 

U 

70 

146 

It 

30 

54.  S 

M 

80 

I  S3 

« 

40 

65.5 

M 

90 

161 

It 

so 

83 

l« 

100 

170 

It 

58 

138 

II 

no 

180 

« 

0 

119 

CHaCOONa  (uniUble) 

120 

191 

« 

10 

121 

•«                 II 

123  b.  pt 

103 

It 

Results  differing  somewhat  from  the  above  are  given  by  KOhler  (1897);  Eoldiir 
(1901)  and  Schiavor  (1902). 


Solubility  of  Sodium  Acetate  in  Aqueous  Solutions  of  Acsnc  Acid  at 

Various  Temperatures. 

(Dnnningham,  191  a.) 

Results  at  o".      Results  at  15°.    Results  at  30®.    Results  at  75^ 


Cms.  per  100  Cms.      Cms.  per  100  Cms. 
Sat.  Solution.  Sat.  Solution. 


Cms.  per  100  Cms.     Cms.  per  zoo  Cms.      Solid  FkiK 
Sat.  Solution.  Sat.  Solution.  in 


Na/).  CCH,CO)/). 

Na,0. 

(CHaCO),0: 

NatO. 

(CH,CO),0. 

Na«0. 

(CH,C0)^. 

Each  Cue. 

•    •    • 

•    •    • 

29 -34 

0.15 

35.31 

0.77 

44.45 

0.76 

CHiOOONa 

•    •    • 

•    •    • 

•  •  • 

•    •    • 

26.25 

8.92 

32.47 

5.03 

u 

•    •    • 

•    •    • 

•  •  • 

•    •    • 

•    •    • 

•    •    • 

22.30 

36.69 

u 

24.12 

2.04 

25-94 

4.19 

25.98 

9.06 

•    •    • 

•    •    •            ^ 

HiCOONajI 

14.46 

8.SS 

15 -49 

12.01 

18.09 

13.62 

•    •    • 

•   •   • 

M 

9.72 

31 

11.45 

23.54 

13-53 

21.88 

•    •   • 

•    •    • 

M 

9.77 

41.23 

11.25 

34.56 

13.24 

33.05 

•    •    • 

•    •    • 

-+I. 

9.04 

43.94 

10.33 

39.08 

13.14 

32.90 

1785 

4306 

M 

•    •    • 

•  •  • 

10.22 

39.73 

7.64 

65.07 

11.05 

65.71 

« 

•    •    • 

•  •  • 

9.16 

49- 32 

•    ■    • 

•  ■  • 

763 

81.49 

M 

•    •    • 

•  •  • 

•  •  • 

•  •   • 

•    •    • 

•  •   • 

0.44 

98.35 

<t 

8.96 

44.80 

8.56 

54.34 

7.67 

66.42 

•    •    • 

«  +1. 

8.72 

45  10 

7.06 

61.63 

7.33 

69.68 

•    •   • 

u 

7.83 

50.03 

5. 95 

70.55 

6.61 

72.85 

•   •   • 

» 

6.19 

62.44 

4.84 

77.60 

552 

77.76 

•   •   • 

It 

4.02 

79.29 

2.87 

86.61 

3.78 

83.92 

•   •   • 

» 

1.05 

92.29 

1.02 

95.87 

2.94 

86.73 

•    •   • 

It 

0.42 

97-51 

0.79 

98.09 

1.27 

94.78 

•   •   • 

It 

I.I  = 

=  CH,COONa.CH,COOH. 

1.2  = 

CH,C00Na.2CH,C00H. 

Additional  data  for  5**,  20®,  45"  and  60"  are  also  given. 

3r2o''byAbe(i9»'*i!; 
One  determination  at  25",  expressed  in  terms  of  volume  of  solution,  b  gj^  J 


Similar  data  for  30"  are  given  by  Dukelski  (1909),  and  for  20"  by  Abe  (1911'*^'* 

]    /  '  solution,  b  givco 

Herz  (1911-12).     Two  determinations  at  lo**  similarly  expressed,  are  p^  ^ 


Enklaar  (1901). 

Data  for  the  freezing-point  of  mixtures  of  sodium  acetate  and  acetic  acid  »^ 
given  by  Vasilev  (1909). 


627  80DZUM  MCnATE 

TBILITY  or  SODIUli  ACBTATB  IN  AQUBOJS  ETHTL  AlCOBOL  AT  2$\ 

(Sddell,  t9xa) 

Gms.  CH|CXX>- 


Wt.  Per  cent 

CAOHin 

Solvefit. 

Sat.SoL 

Gmi.CHiCOO- 
Na.3H^per  zoo 

60 

0.990 

30.4 

70 

0.942 

22.8 

80 

0.882 

13 

90 

0.838 

6.7 

95 

0.828 

6.1 

100 

0.823 

7.3 

it.  ^^  Cms.  Sat.  SoL 

1.209  55.7 

I. 160  ss 

I. 13s  49.8 

1. 108  46.5 

1.072  42 

1.038  37 

lolid  phase  in  contact  with  the  solution  was  CH|C00Na.3H^  in  all 
us.  absolute  alcohol  dissolve  749  gms.  CHiCOONa.3HsO  at  room  temp. 

(BOdtker,  1897.) 

Solubility  of  Sodium  Acetate  in  Aqueous  Alcohol: 


At  i8*. 

At  Different  Temperatures. 

CGomidin.  1865.) 

(SchisTor,  1902.) 

Gms.  CH«COONa 

f. 

°3~ 

AloohoL 

Cm.  per  100  Gmt.  Alcohol. 

L              Aq.  Aloohol. 

6H«C00Na. 

CH|C00Na.3H^. 

38 

8 

98.4 

2.08 

3.45 

'                   35.9 

12 

98.4 

2.12 

3.51 

29.8 

19 

98.4 

2.33 

3.86 

27.5 

II 

90 

2.07 

3.42 

23.5 

13 

90 

2.13 

3.52 

20.4 

15 

63 

13  46 

22.32 

14.6 

18 

63 

13.88 

23.03 

3  9 

21 

63 

14  65 

24.30 

2.1 

23 

40 

28.50 

47.27 

ms.  HsO  dissolve  237.6  gms.  sugar    +  57*3  gms.  CHiCOONa,  or  100 
the  saturated  solution  contain  58.93  gms.  sugar  +  14-44  S^^s.  CHsCOONa 

^  (KOhler.  1897.) 

z.  anhydrous  hydrazine  dissolve  6  gms.  sodium  acetate  at  room  temp. 

(Welsh  and  Brodenon.  19x5.) 

ms.  propyl  alcohol  dissolve  0.97  gm.  sodium  acetate.  (Schhmp,  1894.) 

If  SulfoANTIMONATB  NasSbS«.9HA 


Solubility  in  Water 

(Donk,  1908.) 

Gms. 
Ks^BbS«per 
100  Gms. 
Sat.  Sol. 

Solid 
Phase. 

GnM. 
^       Ns«SbSi  per       SoUd 
* '        100  Gms.         Phase. 
Sat.  Sol. 

r. 

Gms 
NstSbS,  per      Solid 
100  Gms.       Phase. 
Sat.  Sol. 

OS 

Ice 

—  1.75      II.  2               Ice 

49  6 

38.9    Na,SbS..9H/> 

4 

u 

0            1 1. 8      Na«SbS«.9Hd0 

59-6 

45 

5  7 

M 

15            19.3 

69.6 

50.7 

7.8 
9.2 

M 
M 

30            27.1 
38            32 

79.5 

57. 1 

iTY  OF  Sodium  Sulfoantimonate  in  Aqueous  Solutions  of  Sodium 

Hydroxide  at  30". 

(Donk,  1908.) 

looGms.  Sat.  SoL     _  „^  ^^  Gms.  per  zooGms.  Sat.  Sol.  ^  ,. .  ^. 

: ' 5— -J —     SoUd  Phase.  T3"?rs "     xi  nn — '  Solid  Phase. 

ft.  NaOH.  NasSbS«.  NaOH. 

O  NacShS«.9H/>  16.4  42.6  Na^SbS|.9H/) 

9.9  "  17.7  47.2  "+NaOH.HiO 

>  24.8  •*  9.1  49.5  NaOH.H/) 

I         32.9  -  o  54.3 


SODIUM  SulfoAKtIMONAtE        62d 

Solubility  of  Sodium  Sulfoantimonatb  in  Aqueous  Solutions  or  Soimnf 

Thiosulfatb. 

(Donk.  1908.) 


Resulto  at  o^ 

Results  at 

30^ 

Gms.  per  100 

Gms,  Sat.  Sol. 

Gms.  per  100 

Gms.Sat.  SoL 

SofidPlue. 

'Na«SbS4. 

NaAO*.   '           S'^M  !'»««• 

Na«SbS.. 

NaAOi. 

II. 8 

0             Na,SbS«.9HyO 

19.9 

7.7 

Na,SbS,.9H^ 

4.4 

4.9 

"•S 

16.4 

u 

0.8 

14.6 

4.2 

37-7 

u 

0. 1 

27.3 

I 

43.8 

u 

0 

33.6            "  +NaACV.$^0 

I 

47 

u 

0 

33.6        NaAQiSHdO 

I 

47.8 

"  +NiAtV$W 

0 

45.8 

Na,S/V$B^ 

Solubility  of  Sodium  Sulfoantimonatb  in  Aqueous  Ethyl  Alcohx. 

(Donk,  Z908.) 


Results  at  0**. 

Gms.  per  100  Gms.  Sat.  SoL 

Results  at  30^ 

Gms.  per  100  Gms.  Sat.  Sol. 

Results  at  65'. 

Gms.  per  100  Gms.  SiL  Sol 

Na«SbS«.                (.|H.0H.                  Na«SbS«. 

II. 8                0                     19.3 
8.2                 3.7                  14.6 

3.2                    12.7                         6.4 
0.9                    29                              1.2 
0                         60.8                         0 

*  Two  liquid  lavers  separate  between  these  cono 
these  conjoined  layers  is  as  follows: 

Gms.  per  100  Gms.  Alcoholic  Layer. 

C,H»OH. 

5 

10.3 
24.8 

46 

76.2 

entrations  of  akobol. 

Gms.  per  100  G 

Na,SbS4. 

36.5 
27.8 

24.1 

18 

'NatSbS,.          CH^iL 

47.9          0 

39.3              4.7 
36.5               8\ 

4.1           54.1* 
0              81 

The  compoaitioo  of  f^ 
ros.  Aqueous  Layer. 

Na«SbS«. 

4.1 
10.2 

14. 1 

•    •    • 

C,H»0H. 

54.1 
40.4 

33  5 

0 

CAOH. 
8 

14.3 
18.8 

27.2 

The  solid  phase  in  contact  with  each  of  the  above  solutions  is  NaaSbSi.9Hi 
Solubility  of  Sodium  Sulfoantimonatb  in  Aqueous  Methyl  ALCoea 

(Donk,  1908.) 


Results  at  o®. 


Results  at  30". 


'  Na«SbS«. 

CHiOH. 

Solid  Phase. 

Na,SbS|. 

CHiOH. 

Solid  PI 

8.6 

3-4 

Na.SbS4.9H1O 

27.  I 

0 

NsgSbS,. 

2.8 

15. 5 

i< 

12.8 

18. 1 

M 

2.1 

23.1 

(( 

5.8 

33.1 

0.3 

50.3 

<« 

O.I 

65.7 

O.I 

57 

M 

O.I 

84.2 

0.05 

81.7 

«( 

1.2 

91.2 

0.2 

92 

M 

3.9 

94 

2 

95-9 

M 

SODIXTM  ARSENATE  NatAsO«.i2HtO. 

100  ems.  aqueous  solution  contain  21.1  gms.  NasAs04.i2HsO  ("  104  p 

NaiAsOO  at  17**.    Sp.  Gr.  of  solution  =  1.1186.  (Schiff,  r« 

100  gms.  glycerol  dissolve  50  gms.  sodium  arsenate  at  15.5*.    (Ossendovski.  e9 
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80DZUM  AR8IMATI8 


luif  IN  THB  System  Sodium  Oxide,  Arsenic  Trioxide,  Water  at  25% 

(Scbrememaken  and  de  Baat,  19x7-) 


>  Gns.  Sat.  Sol. 

Solid  Phase. 

Gnis.  per  zoo  ( 

Gms.  Sat.  So 

!:         jCnlM  Phmam. 

Na«0. 

AsA. 

Na,0. 

0 

AsA 

31.  OS 

21.82 

Na«A%04.9lIiO 

2.45 

i< 

±29 

±22.7 

"  +Na»A«Ai.>6H/> 

4.23 

M 

21.92 

24.04 

Nai»AaAi.a6H^ 

6.46 

«< 

17.50 

25.64 

«( 

9.60 

M 

14.26 

29.16 

« 

d=I2 

"  +NaA«Ob 

14.63 

30.24 

M 

"73 

NaAsOb 

19.32 

32.04 

"+Na«AiA 

13- 24 

u 

15.53 

33.57 

Na«A«A 

14.27 

M 

10.49 

36.21 

«< 

18.74 

it 

6.59 

39.39 

"  +NaOH.HdO 

d=2X.X 

"  +Na«AiA.9HiO 

5." 

39  69 

NaOH3/) 

21. 6 

Na«A9A.9HdO 

0 

41.2 

tt 

[  Hydrogen  AR8IMATB  NatHAs04.i2HA 

Solubility  in  Water. 

vcfsfe  curve  from  results  of  Schi£F,  z86o;  TUden,  1884;  Greenish  and  Smith,  1901.) 


Cms.  NatHAsO. 
per  100  Cms.  H^. 

f. 

Cms.  Na^HAsQ. 
per  xoo  Cms.  H^. 

f. 

Gms.  NatHAsOf 
per  zoo  Gms.  H/) 

7-3 

20 

26.5 

40 

47 

15  5 

25 

33 

60 

65 

20.5(^-1.1765) 

30 

37 

80 

85 

[  Diethyl  BABBirURATB  Na(CiHuOiNt). 

Solubility  in  Water. 

(Puckner  and  Hilpert,  1909.) 

t^.  5*  15* 

alt  per  100  Gms.  Sat.  Sol.  6.08         16.87 


25" 
17.18 


91" 
32.50 


[  BKNZOATE  CsH»COONa. 

Solubility  in  Aqueous  Ethyl  Alcohol  at  25* 


(Seidell. 

1910.) 

ot 

dnoi 
Sat.  Sol. 

Gms.  CAC(X>Na 

Wt.  Per  cent 

dnoi 
Sat.  Sol. 

Gms.  CA(XX)Na 

a 

per  too  Gms. 
Sat.  Sol. 

QHfOHin 
Solvent. 

per  100  Gms. 
h  Sat.  Sol. 

I -155 

36 

60 

0.975 

21.3 

1. 132 

35.3 

70 

0.927 

15.4 

I.XIO 

33-7 

80 

0.877 

8.8 

X.086 

31.5 

90 

O.83X 

2.8 

I  OSS 

28.9 

95 

0.812 

1-3 

1.020 

2S.6 

100 

0.795 

0.6 

[  (Tetra)  BORATE  NatBiOz.ioHsO  (Borax). 

Solubility  in  Water. 

(Horn  and  Van  Wagener,  Z903.) 


Gms.  Na-BA 
per  zoo  Gms. 

Gms.  Na-BA 
per  zoo  Gms. 

Gms.  NajBA 
per  zoo  Gms. 

*•. 

V. 

HiO. 

H,0. 

HdO. 

13 

50 

10. 5 

60 

19.4 

20.3 

X.6 

54 

13.3 

62 

22 

20.7 

2.8 

55 

14.2 

65 

22 

21.9 

3  9 

56 

15 

70 

24.4 

5-6 

57 

x6 

80 

31.5 

8.1 

90 
100 

41 
52.5 

np.,  Na3B40}.ioHsO-*NasB«07.5HsO,  approximately  62*. 

f  sat.  sol.  "s  1.020.  (Greenish  and  Smith,  z9oz.) 

IS.  HsO  dissolve  3.33  gms.  NaaB«07  at  25°,  determined  by  refractometer. 

(Osaka,  Z9Q3-08.) 


SODIUM  BORATES 


630 


Solubility  of  Sodium  Borates  in  Water  at  30*. 

(Dukdaki,  1906,  oooplete  references  given.) 


Cms.  per  loo 

Cms.  Solution. 

Gnu.  per  zoo  G 

rOH.  Residue. 

SnliH  PImm. 

Na«0. 

IWV 

Na«0. 

BA. 

43.0 

•    •    • 

•  •  • 

•    •    • 

N«OH.HaO 

41-37 

s- 

10 

43- 

S4 

4.19 

M 

38-85 

S' 

55 

37- 

30 

II. 18 

Naa03sOk4H^ 

34-44 

3- 

73 

33- 

Sa 

10.80 

M 

29-39 

2. 

51 

29 

63 

10. II 

M 

26.13 

2. 

75 

27. 

8S 

15-21 

M 

23  00 

3 

82 

24. 

91 

11.60 

m 

16.61 

13- 

69 

21. 

29 

20.64 

M 

21.58 

4- 

63 

24- 

52 

19.04 

Na^£aOs.4H^  -KNaiO-BA^ 

20.58 

4- 

69 

21. 

61 

16.59 

Ni^3«QB^HaO 

15-32 

6. 

21 

19 

70 

17.84 

M 

12.39 

9 

12 

18. 

OS 

18.17 

M 

8.85 

10 

49 

II 

72 

20. 62 

Naa0.2BaO|.xoHiO 

5 -81 

6 

94 

10 

.83 

21.31 

M 

1.88 

2 

41 

7 

31 

15  50 

M 

1.38 

S 

.16 

7 

.16 

17.44 

M 

2.02 

7 

79 

6 

.34 

16.38 

•• 

4.08 

17 

20 

8 

.96 

29.20 

Na^.2B«Qi.xoHsO+Na^.sBAJ 

3-79 

15 

.84 

5 

.68 

28.19 

Na^.5BsOs.ioHsO 

2.26 

12 

.14 

5 

.31 

29.19 

M 

1.99 

II 

.84 

5 

•74 

39.66 

Naa0.aBaO|.ioHsO + B(0H)i 

1.86 

II 

.18 

I 

.06 

28.78 

B(OU), 

064 

6 

.11 

0 

•31 

31-19 

M 

•  •  • 

3 

•54 

• 

•     • 

•    •    • 

M 

Equilibrium  in  the  System  Sodium  Oxide,  Boric  Oxide,  Water  at 

(Sborgi  and  Mecacd,  1915, 1916.) 


Cms.  per  100  Cms. 

Gms.  per 

100  Gms. 

Sat. 

Sol. 

SoUd  Phase. 

Sol. 

Solid  Phase. 

Na,0. 

B,0,. 

Na,0. 

BA- 

49- 25 

0 

Na0H.H,0 

19.29 

22.78 

Na^.BA.4H,0 

48.44 

0.81 

« 

20.30 

25.50 

i< 

49.28 

1.53 

"  +2Na,0.BA.Hd0 

22.21 

32.17 

"  +Na^.jBA 

47.38 

2.24 

2Na50.BA.H,0 

19.43 

27.09 

Na«0.3BA.5H^ 

44-74 

3.78 

•< 

16.13 

23.05 

11 

42.94 

5.67 

"  H-NajO.BiC.HjO 

13.51 

19.10 

(( 

40.14 

5-41 

NasO.BA-HjO 

11.58 

16.62 

u 

38.70 

5-56 

<( 

6.95 

11.50 

M 

35.76 

6.29 

<t 

5-65 

14.89 

tt 

34.93 

6.80 

i< 

6.84 

20.40 

U 

31.88 

9.85 

"  (unstable) 

8.42 

28.05 

l( 

29.56 

11.83 

«          II 

11.29 

41.47 

«  +N»i0.sBA' 

28.07 

14-65 

II          II 

8.29 

33-57 

Na,0.5BA'oE 

33-12 

7-47 

"  +Na,0.BA.4H,0 

6.29 

28.77 

H 

28.64 

6.51 

Na,0.BA.4H,0 

3.22 

21.94 

U 

22.06 

10.29 

II 

3.40 

22.59 

-+H,! 

18.72 

17.33 

<i 

1-39 

13.92 

H»BOb 

18.32 

19.17 

M 

0 

7.39 

M 
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Solubility  op  Sodium  Borates  in  Several  Solvents. 

te.  Solvent.  f.     ^J^SJi^sSlSSt.         Authority. 

borate  Alcohol  (<i= 0.941)  15.5  2 .  48   (u.  s.  p.  vm.) 

"  Glycerol                 15.5  60.3     (u.s.p.vra.) 

"                 "                      80  100  (u.  s.p.vni.) 

Biborate  Trichlorethylene     15  o . on  (Wester and  Bmint,  19x4) 

point  data  for  mixtures  of  NaBOi+NaPOi  and  NaBOi+NatSiOi  are 
van  Klooater  (1910-11).  Results  for  NatB407+Na4Pt07  are  given  by 
ier  (1894). 

BROMATB  NaBrOi. 

Solubility  in  Water. 

(Kremen,  z85$-$6a.) 

t^.  o*       2o^      40"*      6o^      80^       lOO^ 

faBrOi  per  100  Cms.  HiO    27.5    34.5    50.2    62.5    75.7      90.9 

of  saturated  solution  at  19.5®  »  1.231.  (Gerkch.) 

anhydrous  hydrazine  dissolve  i  gm.  NaBrd  with  decomposition. 

(Welsh  and  Broderson,  191 5-) 


BBOIODS 

NaBr.2HA 

Solubility  in  Water. 

Gms.  NaBr  per 
too  Gms.  Sat.  Sol 

Solid  Phase. 

• 

f. 

Gms.  NaBr  per 
zoo  Gms.  Sat.  Sol. 

Solid  Phase. 

20.8(1) 

ke 

SO 

53.7(4) 

NaBr.sHiO 

40.3  (2) 

"  +NaBr.5H^ 

SO.  7 

S3. 9  (5) 

"  +NaBr 

41.2  (3) 

NaBr.5HdO+NaBr.2%0 

80 

54.2(4) 

NaBr 

41.8(4) 

NaBr.sHdO 

100 

54.8(4) 

It 

42.9(4) 

tt 

no 

55  I  (4) 

M 

44-3  (4) 

u 

140 

56.5(6) 

«« 

47       (8)* 

u 

180 

59.5(6) 

« 

47 . S  (4) 

M 

210 

60.9(6) 

«< 

49.4  (7) 

«« 

230 

62      (6) 

<l 

51.4(4) 

M 

rff  (1862):  (3)  (Jnthrie  (1875);  0)  Panfiloff  (1893);  (4)  de  Coppet  (1883);  (5)  Rkhaids 
a  (1899);  (6)  £tard  (1894);  (7)  Cocheret  (19x1);  (8)  Greenish  (1900). 

BiLiTY  OF  Sodium  Bromide  in  Aqueous  Solutions  of  Sodium 

Hydroxide  at  17". 

(Ditto,  X897.) 


.  per  xoo  Gms.  HaO. 

Gms.  per  100 

Gms.  HsO. 

Gms.  per  xoo 

Gms.  H/>. 

OH.             NaBr. 

NaOH. 

NaBr. 

NaOH. 

NaBf. 

.0              91-38 

17.17 

63.06 

28.43 

48. 00 

.26           79.86 

19.12 

62.51 

36.61 

38.41 

.24           68.85 

22.35 

59.60 

46.96 

29 -37 

.43           64.90 

24.74 

55  03 

54.52 

24.76 

ILITY  OF  Sodium  Bromide  in 

Aqueous  Ethyl  Alcohol  at  3o'. 

(Cocherd 

,  X9II.) 

too  Gms.  Sat.  Sol. 

Gms.  per  100 

Gms.  Sat.  Sol. 

Solid  Phase. 

Solid  Phase. 

NaBr. 

'C,H,OH. 

NaBr. ' 

49.4 

NaBr.aHdO 

65.51 

16.08 

NaBr.sHdO 

42.9 

« 

72.36 

X3  41 

«• 

32.12 

i< 

76.92 

12.03 

"  +NaBr 

26.79 

(4 

87.35 

7.44 

NaBr 

20.83 

M 

97.08 

3.01 

M 
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Solubility  of  Sodium  Bromide  in  Alcoholic  Solutions. 

(RohUnd.  X89&-05;  de  Bniyn,  1892 ^  Eder,  1876.) 

Gms.  NaBr 


Alcohol. 

Methyl  Alcohol 

Ethyl 

Propyl 

Ethyl 

Methyl 

Ethyl 

Ethyl  Ether 


« 


K 


l( 


CoooentratioB 
of  Aq.  Alcohol. 

^6=0.799 

rfi5=o.8i6 
90%  by  voL 
Absolute 

u 


per  100  Gmft. 
Alcohol. 


room  temp. 
(( 

(( 
? 
195 

IS 


(M 


21.7 

714 
2.01 

4.0  (hydnted  NaBr) 
17.35        (<*eBnuaO 
6.3   (NaBraHjO)  (Ete^ 
0.08 


A  sat.  solution  of  NaBr  in  CHtOH  contains  0.9  gm.  NaBr  per  100  gms.  sola- 
tion  at  the  critical  temperature.  (CentneisEiiti.  1910) 

100  cc.  of  ethyl  alcohol  of  i  »  0.8327  dissolve  7.37  gms.  NaBr  at  164*,  in  of 
sat.  sol.  —  0.889.  (Gieeaisfa.  1900.) 

100  gms.  propyl  alcohol  dissolve  2.05  gms.  NaBr  at  ord.  temp.     (Scfaknp,  iIm4 
SoLUBiLrrv  of  Sodium  Bromide  in  Mixtures  of  Alcohols  at  35*. 


Sat.  Sol. 


In  CHiOH  +  C,H»OH. 

Per  cent 
CHK)H 

in 
Mixture. 

o  0.8189 

4.37  0.8265 

10.4  0.8273 

41.02  0.8593 

80.69  0.9079 

84.77  0.9104 

91.25  0.9235 

COO  0.9238 


Gms. 

NaBr  per 

100  cc 

Sat.  Sol 

2.93 

3  65 

4.04 

7.24 

12.51 

12.86 

14.32 
14.40 


Sat.  Sol. 


(Hers  and  Kuhn,  1908). 

In  CHiOH  +  CHiOH. 

Gms. 

NaBr  per 

100  cc 

Sat.  Sol. 

0.9238  14.40 

0.9048  12.43 

0.8887  10.53 

0.8390  4.42 

0.8153  1.47 

0.8144  1.26 

0.8093  0.74 


Percent 
CJI7OH 

in 
Mixture. 

O 

II. II 

23.8 

65.2 

91.8 

93. 75 
100 


In  CiH»OH  +  CiHX)H. 

Percent  Gaa 

C,H,OH          4»of  NaBrpe 

in  Sat.  Sal.  loocc. 

Mixture.  SitSoL 

o  0.8189  2.93 

8.1  0.8147  3-49 

17.85  0.814s  2.47 

56.6  0.8107  1.90 

88.6  0.8116  MI 

91.2  0.8083  0.83 

95.2  0.8090  0.82 

100  0.8093  0.74 


Solubility  of  Sodium  Bromide  in  Acetamidb  at  Various  Temperatuies. 

(Menschutkin,  190S.) 


f. 

82* 
80 

78 
76 

74 
72 

7ot 
80 


Gms.  per  100  Gms. 

Sat.  Sol. 


Gms.  per  100  Gms. 


NaBr.aCHr 
CONH, 

•    •    • 

6 

"5 
16.3 
20.2 

23 
25 
27 


Solid  Phase. 


.per 
Sat. 


Sol. 


-  NaBr. 

•    •    • 

2.8 

536 
7.6 

9-4 
10.7 

II. 6 

12.6 


CHjCONH, 


« 


♦•+NaBr.2CH,C0NH, 
NaBraCHjCGNH, 
M.  pt.  t  Tr.  pt. 


90 

100 
IIO 
120 

130 

i35t 

155 

175 


NaBr.2CHr 
CONH,     ' 

29.4 
32.2 

35-3 

38.7 
42.6 

45.3 
46.4 

47.5 


Solid  Phast 


NaBr. 

13.7  NaBr.aCHiCOJ^ 

15 
16.4 

18 

19.8 

21. I 

21 

22 


6 
I 


t  Eutec. 


NaBr 


(Aschan.  i9U^ 


100  gms.  95%  formic  acid  dissolve  22.3  gms.  NaBr  at  18.5". 

100  cc.  anhydrous  hydrazine  dissolve  37  gms.  NaBr  at  room  temp. 

(Welsh  and  Brodetwa,  1915^ 

Fusion-point  Data  (Solubilities,  see  footnote,  p.  i)  Are  Given  for  th2 

Following  Mixtures. 


NaBr  -f  NaCl 
NaBr  -f  Nal 
NaBr  +  NaF. 
NaBr  -f  NaOH 
NaBr  -f-  NaNO,. 
NaBr  -f-  NatSO# 


(Amadori,  191  >&;  Rufif  and  Plato,  1903.) 

(Amadori,  1913a.) 

(Ruff  and  Plato,  1903.) 

(Scarpa.  1915.) 

(Meneghini,  191a.) 

(Ruff  and  Plato,  1903.) 
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80DZUM  CAC0DYL4TI 


7M  CAC0DYL4TB  (CH,),AsO.ONa. 

;ms.  HiOdissolve  about  200  gms.  of  the  salt  at  i  ^^^20".     (Sqtmt  and  Cuim,  1905^ 
c90%alooholdia8olveaboutIOOgms.ofthe8EUtatI5*-20^     "  " 


m  GAMPHORATIB 

LUBUJTY  IN  AQUBOUS  d  CAMPHORIC  ACID  SOLUTIONS  AT  I3.5^-I6^ 

(JttnffldKh  and  Landrieu,  19x4.) 


criooGaia. 
iLSoL 

CbHiANa,: 

O        C»H|A 

4.19     " 

8.32     " 

10.05     " 
7.80 
9.06 

10.46 

14.99 
17.53 


Solid  PhaM. 


2.87 
2.89 
2.74 
2.63 
+C»HiANa.3CttHi|Q|-a%0  2.29 

C»HaANa.3C»HaA.«H^        2 . 1 7 

1.06 
0.88 
O 


GiBs._per  xoo  Gms. 
CmHiA.  CmHiANh. 


Solid  Phaae. 


25 .  62  C»H||04Na.2C»HMQ«.2H/> 

27.41 

30.69 

32.75 

40. 10  CMH||0«Na.H^  (or  |H^ 

40.54 

47.04 

49 .  60        CNHiANat.5H/> 

50.2 


«i 


«« 


<« 


[f^t  >  Camphoric  add.  C1aHifO4Na.2C10H14O4.2HsO  >  Monosodium  <f  tri- 
orate.  CitHiiO«Na.HsO  >  Monosodium  d  camphorate.  CMHi404Nat.3HtO 
odium  d  camphorate  (neutral). 

s  mixtures  were  kept  in  a  cellar  at  a  nearly  constant  temperature  and 
1  from  time  to  time.    Additional  determinations  at  i7''-23®  are  also  given.) 


DM  CARBONATE  NasCOi.ioH,o. 

SoLUBiLmr  IN  Water. 

(Wdb  and  McAdam.  Jr..  1907;  Mulder,  bdow  a?*  and  above  44*.) 


Gms. 

Gms. 

iooQmi.lSO' 

Solid  Phaw. 

f. 

Na|CO,per 
100  Cms.  H/). 

Solid  Phaae. 

7 

NaiCOb.ioH/> 

34.76 

48.98 

Na,COb.7HgO 

9  5 

u 

35.62 

50.08 

u 

"5 

M 

35.50 

•    •    • 

"  +Na.CQ|.H^ 

16.4 

M 

29.86 

50.53 

NatCOk.H/> 

21.5 

M 

31.80 

50.31 

i( 

34.20 

M 

35.17 

49.63 

u 

37.40 

M 

36.45 

49.36 

M 

40.12 

M 

37-91 

49.11 

M 

43.25 

M 

41.94 

48.51 

M 

45  64 

M 

43.94 

47.98 

M 

•  •  • 

"  +Na,C0b.7H/) 

60 

46.4 

M 

•  •  • 

"  +Na,C0i3/) 

80 

45.8 

« 

43.50 

NaiC0b.7H/> 

100 

45. 5 

« 

46.28 

II 

los 

45.2 

M 

determinations  of  Wells  and  McAdam,  Jr.,  were  made  with  extreme  care, 
sxrect  the  discrepancies  which  have  so  far  existed  between  the  solubility 
ransition  points  of  the  hydrates.  Earlier  data,  which  differ  more  or 
om  the  above,  are  given  by  Ldwel,  1851;  Reich,  1891;  Eppel,  1899  and 
r,  1901-02.  Single  determinations  at  15",  25^,  and  30®  are  given  by 
and  Smith  (1901);  Osaka  (1910-1911);  de  Paepe  (1911)  and  Cocheret 


Gr.  oC  solution  saturated  at  I7.5^  1.165  (Hager);  at  I8^  1.172  (Kohl« 
);  at  23*,  1.32  (Schiff);  at  30^  1.342  (Lunge).  See  also  W^scheider 
'alter,  1905,  for  Sp.  Gr.  determinations  at  other  temperatures. 
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Equilibrium  in  thb  System  Sodium  Carbonate,  Sodium  Bicarb 

AND  Water  at  25*. 

(McCoy  and  Test,  zgn.) 

(Forty  grams  of  NaHCOb  and  about  200  cc.  of  H^  were  rotated  al 
equilibnum  was  reached.  Small  portions  of  the  clear  solution  were 
lyzed  by  the  Winlder  method  for  carbonate  content,  and  by  titration  I 
of  methyl  orange,  for  sodium.  About  i^  zms.  of  NatCO|.ioHtO  were  tl 
and  the  mixture  again  rotated  until  equilibrium  was  reached,  and  again 
This  was  continud  and  the  following  results  were  obtained.) 


Per  cent  of 

Gmt. 

Bicarbooate 

per  Liter. 

Total  N« 

Present  u 

Bkarbooate. 

Gins.Na 
per  liter. 

Cms.  Carbonate 
per  Liter. 

Solid  Pb 

0 

119. 9 

0 

276.4 

NatCCVioH^ 

S-92 

127.6 

27.6 

276.3 

"  +Na,CQ|Jfi 

75 

120 

•    •    a 

•  •  • 

NitCOkJ^aHCO^ 

10 

107 

•    •    a 

•  •  • 

12.89 

108 

SO- 

8 

216.6 

"  +NaHCOb 

IS 

100 

•  •  < 

•  •  • 

NaHl 

20 

80 

•    •    a 

•  •  • 

M 

32 

60 

•    •    < 

•  •  • 

M 

S6 

40 

•    •    < 

•  •  • 

M 

80 

30 

•    •    a 

■  •  • 

M 

100 

27.02 

98. 

7 

0 

M 

The  following  data  for  this  system  also  at  25*,  but  given  in  terms 
instead  of  volume  of  solution,  are  reported  by  de  Paepe  (191 1). 


Cms.  per  loo  Gms.  HtO. 


Gros.  per  zoo  Gms.  HfO. 


Na,CO|. 
28.3 

NaHCQ.: 
0 

ooua  riuuc. 

Na«CO|.zoH|0 

Na,CO,. 
12.4 

NaHCO,. 
7-3 

273 
26.5 

2.1 
4.2 

«< 

"  +NaHCOi 

6.2 
I 

9 

10. 1 

19.2 

S-7 

NaHCOi 

Solubility  of  Sodium  Carbonate  in  Aqueous  Solutions  of 

Bromide  and  of  Sodium  Iodide  at  30^ 

(Cocheret,  191 1.) 


In 

Aq.  NaBr  S 

olutions. 

Ir 

1  Aq.  Nal  Solutioi 

Cms.  per  10c 

>  Gms.  Sat.  Sol. 

Solid  PhftM 

Gms.  per  100 

Gms.  Sat.  Sol. 

So 

Na,CO,. 

NaBr. 

^VUU    A  US9C* 

Na,CO,. 

Nal. 

27.98 

0 

Na,C0|.ioH.O 

26.5 

2.4 

Na,COs 

27 -54 

2.41 

<( 

255 

4.7 

t« 

26.72 

4.06 

i< 

24.4 

8.6 

<« 

26.23 

6.26 

"  +Na,CQ,.7H,0 

24 -3 

9-5 

"  -f : 

23   40 

II 

Na,C0,.7H^ 

23 

II. 2 

Na,CO, 

22.68 

12.22 

« 

20.8 

14 

«( 

19.86 

16.88 

<( 

18.7 

18.4 

tt 

19-57 

16.95 

"  +Na,CO,.H^ 

153 

25.4 

"  +1 

18. 11 

19-32 

Na,C0|.H,0 

I3-I 

29.1 

Na.CQi 

8.45 

33-39 

11 

10.4 

33-3 

14 

6.90 

36.13 

<i 

4.2 

46 

«« 

3-04 

44-75 

<( 

2.7 

.51 

«4 

2.99 

4531 

"  +NaBr.2H,0 

0.9 

57-6 

M 

2.60 

45.68 

NaBr.sHsO 

03 

65.6 

"      +? 

0 

49.40 

«« 

0 

65.5 

Nal 
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SoLUBiLiTT  OP  Sodium  Carbonate  in  Aqueous  Solutions  of  Sodium 

Chloride  at  15®. 

(Rdch,  z89x.) 

pCTiooGm.     Gin».N»a  Gii».Na,CX),          Gmt.  pw  100  Gnu.     Gmg.  NaQ  Gm«.NiJCX)b 
"^- per        per  100  Cms.  "iP* 


o  61.42         o  16.42  33.70  39.06 

4.03      53.86  2.92  14.47  27.93  39.73 

8.02       48  5.80  12.87  31-65  41-44 

12.02      43-78  8-61  11.62  35-46  43-77 

16.05       40.96        XI. 31  10-70  37-23  45-27* 

X9-82       39.46        13.71  10.  II 

*  Both  ttlti  in  toUd  phase. 

SoLUBiuTY  OP  Sodium  Carbonate  in  Aqueous  Sodium  Chloride  at  30^ 

(Cocberet,  1911.) 


p? 

per  xooGn 

100  Gms. 

NaQ 

Solutkm. 

Sobtion. 

15.96 

9-76 

18.26 

9.62 

20.06 

9-73 

21.75 

7-95 

22.46 

XO.13 

N»,C(V 

NaCL 

Solid  Phase. 

NatCOa. 

NaQ. 

:   Solid  Phase. 

27-98 

0 

NaiCOb-xoH/) 

20.72 

11.49 

NatCXVHdO 

27.48 

0.90 

«« 

18 

14.12 

"  +Naa 

27.12 

3.33 

<f 

14.81 

16.26 

Naa 

26.82 

4.15 

"  +Na,CQ|.7HiO 

9.71 

18.76 

u 

25. 59 

5.17 

Na,C0b.7Hj0 

5.65 

21.94 

M 

24.26 

5.93 

«« 

0 

26.47 

M 

22.75 

XO.24 

"  -f  NatCObB^ 

SoLUBiLmr  OF  Sodium  Carbonate  in  Aqueous  Solutions  of  Sodium  Nitrate. 

(Kxemann  and  Zitek,  1909.) 
G«..periopGiiis.H^.  Gm,.  per  top  Gms.  HA 

Na«CXV      NaNO^  ooua  rnaw.  *  .        ^^^^0,.      NaN0|.       ^'^^ '^"*- 

10         XI.  98         O  NacC0b.zoII/)  24.2        24.63       54.43      Na,C0ft.7H/) 

10  8.75       70.48         "  +NaNOi  24.2       21.8         62.7  "  +NaN0k 

10  o  80.5  NaNOi  24.2         5.96       84.45  NaNO^ 


Na,C0|. 

CHiGH. 

-H        ooua  riHHB. 

0.40 

63.20 

Na,C0k.7H,0 

O.II 

7306 

"  +Na,CQ,.IV) 

0.07 

78.19 

Na,C0fe.H^ 

0.06 

90.95 

It 

0.03 

95  06 

"  +Na,C0» 

•   •   • 

98.46 

Na,CQ, 

24.3      28.55         o  NaiCOb-ioHdO  24.2         o  91.3 

24  2      26.33       45-96         "  +Na«C0i.7H,0 

Solubilitt  of  Sodium  Carbonate  in  Aqueous  Ethyl  Alcohol  at  30^ 

(Cocheret,  191 1.) 

Gas.  per  zoo  Gms.  Sat.  SoL         _  .. .  ».  Gms.  per  zoo  Gms.  Sat.  Sol. 

4       *^        '     ^  „  ^^  >  Swid  Phase.  ' 

NaiCQi.  COIdOH. 

26 .  61  2 .  64        Naa(X)b.zoII/) 

26.14  3  41* 

1.38  44.8I* 

0.62  52-99 

0.53  55-70  "  +Na,C0|.7H,0 

0.51  56.56  NatC0|.7H^ 

*  Jklmutn  these  two  ooooentrations,  the  mixtures  separate  into  two  liquid  layers. 

Results  are  also  given  for  the  solubility  of  NasCQi  +  NaBr  and  of  NasCQi 
+  Naa  in  Aq.  CtHgOH  at  30'. 

Solubilitt  of  Sodium  Carbonate  in  Aqueous  Solutions  of  Ethyl  and  of 

Propyl  Alcohol  at  20**. 

(Linebaiger,  1892.) 

WU  P*r  cettt  Gms.  Na«C0i  per  100  Gms.  Sol.  wt.  Per  cent  Gms.  NatCOi  per  loo  Gms.  Sol. 

AkohoL  '  InEthyL       "       In  Propyl.  AlcohoL  In  EthyT             In  Propyl 

28                     ...                      4-4  48  0.9  1.3 

38                     ...                      2.7  50  0.84  1.2 

44                     1.7                      X.7  54  0.80  0.9 

46                  1. 13                 I-S  62  ...  0.4 
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Solubility  of  Sodium  Carbonate  in  Aqueous  Solutions  of  Ethtl  Alcobou 

(Keener,  1901-03.) 

Note.  —  The  mixtures  were  so  made  that  alcoholic  and  aciueous  layen  wen 
formed,  and  these  were  brought  into  equilibrium  with  the  solid  phase. 

Gms.  per  100  Gms.  Alcoholic  Layer.        Gnu.  per  xoo  Gms.  Aq.  Layer. 

f.        , * ^         t * V       SoUFkK 

CH.OH.       NatOV        HiQ.  C^OH.     Na,CQ|.  H^. 

35  62*9  0.3  36.8  I  32.4  66.6      NiiOQW 

40  61  0.4  38.6  1.2  31.9  66.9 

49  61  0.4  38.6  1.2  31.5  67.3 

68  55.8  0.9  43.3  2.3  28.8  68.9 

31.2  52.4  0.8  46.8  ...  29.3  ...     Na^rmOW 

31.9  54.8  0.7  44.5  1.7  29.8  68.5 

3^.3  56.1  0.6  43.3  i.s  30.2  68.3 

33.2  $8.1  0.5  42.4  1.4  31  67.6  • 

27. 7  Crit.  sol.  ±  14%  CjHsOH  ±13%  Na,CQi  =fc  73%  HjO 

28.2  23.5  7.3  69.2  7.9  18.6  73.5     N%0(VNflyo 

29  32-7  3-8  63.5  4.3  22.7  73.0 

29  7  40  2.1  57.9  2.9  25.5  71.6 

30.6  47.8  1.2  51  2.3  27.8  69.9  • 

Solubility  of  NasCOi.ioHsO  in  Dilute  Alcohol  at  2I^ 

(Retner.) 


Gms. 

per  xoo  Gms.  Solution. 

per  zoo  Gms.  Solution. 

Na«C0|. 

CAOH. 

H/). 

Na,CO|. 

CiHiOH.            H^. 

18. 5 

0 

81.5 

1.2 

39-2            59-6 

12.7 

6.2 

81. 1 

0.2 

58.2            41.6 

6.9 

153 

77.8 

O.I 

67.1            32.8 

3-2 

26.1 

70.7 

0.06 

73-3            26.64 

Isotherms  showing  the  compositions  of  the  conjugated  liquids  at  28y,39'7 
and  40^  are  also  given. 

Equilibrium  in  the  System  Sodium  Carbonate,  Normal  Propyl  Alcohol 

AND  Water  at  20**. 

(Frankforter  and  Temple,  191 5.) 

(Note.  In  this  paper  the  results  for  the  binodal  curve  are  reported  in  t*"J*?| 
pns.  per  100  gms.  solvent  (water  +  alcohol),  instead  of  gms.  per  loognw.w"'* 
homogeneous  liquid  (sodium  carbonate  +  water  +  alcohol.) 

Gms.  per  100  Gms.  Alcohol  +  WiW- 


Gms.  per 

xoo  Gms.  Alcohol  +  Water. 

A 

NajCO,. 

Alcohol. 

Water. 

16.568 

3.409 

96.591 

15.363 

4.472 

95.528 

11.696 

6.595 

93 . 405 

8.415 

9.176 

90.824 

6.669 

II. 221 

88.779 

4.138 

15- 785 

84.215 

2.878 

21.099 

78.901 

Na,CO|.  Alcohol.  Witar- 

1.990  31-537  ^'^^ 

1.338  40.796  59^ 

0.930  46.933  53^7 

0.567  53.875  ^^-'^^ 

0.298  59.507  40^93 

0.160  63.568  36*3^ 

0.109  75.159 


24.841 

For  results  on  the  system  sodium  carbonate,  allyl  alcohol,  water  at  20  *e 
last  table,  p.  647. 

100  gms.  glycerol  (rfu  =  1.256)  dissolve  98.3  gms.  NasCOt  at  'S/^J^JV^.  ^t) 

100  gms.  saturated  solution  in  glycol  contain  3.28-3.4  gms.  sodium  carbonate. 

(deOiaiBck,i90Si' 

100  gms.  HiO  dissolve  229.2  gms.  sugar  +  24.4  ems.  Na»COi,  or  loogms.*^ 

aq.  solution  contain  64.73  gms.  sugar  +  6.89  gms.  NaiCOi  at  31.25*.    (KAkii  w 
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SQUIUBSIUM  IN  THB  SYSTEM  SODIUlf  CARBONATE,   PYRIDINE,  WaTBR. 

(Limboscb,  1909.) 

ry  pure  materials  were  used.  The  boiling-pK>int  (cor.)  of  the  pyridine  was 
•ii$xyj^.  Increasing  amounts  of  this  pyridine  were  added  to  aqueous 
ions  ol  sodium  carlx>nate  contained  in  glass  tubes.  After  the  tubes  were 
d  they  were  placed  in  a  bath  and  the  temperature  noted  at  which  the  liquid 
lire  passed  from  a  homogeneous  to  an  opalescent  condition.  During  the 
vation,  the  contents  of  the  tubes  were  stured  by  means  of  pieces  01  iron, 
id  with  the  aid  of  a  magnet  on  the  outside  of  the  tube. 


irt  Per  cent  Percent  Percent  Percent  Percent 

of  fofStt.  of  of  t*ofSat.        of  of  t'oTbat. 

lb.  Pyridine.  NatCOb.  Pyridine.  NatCQi-  Pyridine. 

9     66.3        13  3.50     50  199  6.13      33.5  I30 

9  66.4   25       2.50  53.3  197     6.13  35.5  133 

9  67.7   36       3.50  59.4  173     6.13  38.4  153 

J  69.3   44       3.50  69.3  133     6.99  13.8  54.3(40.5) 

9    735   S3       2.50  73.8  no     6.99  15.4  81  (17) 

J  74.8   51.5      3.50  74.8    ♦    6.99  19.5  117 

}    76.1   35.5(-64)  3.49  30.3  -0.5    6.99  33.7  143 

J  77.8   II  (-59)  3.49  33.6   39     6.99  35.1  158 

47-6   17       3-49  34-3   86.5    6.99  37.6  169 

49-9   36       3-49  36.7  107     6.99  33.6  180+ 

Si-2   55       3.49  37.4  133     9.36   8.50  64  (36) 

53.3   73       3.49  43.5  194     9.36   9  78  (18) 

56.1  107       3.49  69.6  167     9.36  II. 4  106.5 

60.6  III        3.49  71.3    *    9.36  13.8  137 

66.8  no       5.33  33.3   63(37.5)  9.36  16.3  148 
75.1   86.5      5.33  33.7   70(20.5)9.36  30.I  169 

76.9  71                 5-23    34.6      79           9.36    35  180+ 
78.1          *               5  23     36.3      96           9.36    50  180+ 

36.3        33  5.33      38.7  III  18.  I  3.13  48      (18) 

37-9   53-25     5.33  33.5  155    18. I    3.35  66 

39.3   74.5      5.23  36.6  196    18. 1    3.70  79 

40    94       5.23  37.3  300+   18. 1    4.20  108 

43.6  147       5.33  55.4    ♦    18. 1    5.40  136 

47.6  185  18. I    6.80  155 

*  PredpiUte  of  NatCXV    Results  in  parentheses  show  lower  temperatures  of  saturation. 

sion-point  data  for  NasCOt  +  NaCl  are  given  by  Le  Chatelie  (ri894)  and 

or  (1911-13).  Results  for  NasCOs  +  NasS04  are  given  by  Le  Chatelier 
[),  Sackur  (1911-13)  and  by  Amadori  (1912).  Results  for  NasCC)^+  KCl 
iven  by  Sackur  (1911-13). 


lOM  (Bi)  CARBONATI  NaHCO,. 

Solubility  in  Water. 

(Dibbits,  1874;  Fedodeff,  1904.) 

^  Cms.  NaHCX^  per  100  Cms.  Cms.  NaHCO  per  too  Gns. 

Water.  Solution. 

o           6.9  6.5  30 

10            8. IS  7.5  40 

20            9.6  8.8  50 

25  IO-3S  9-4  60 


Water. 

Solution. 

II. I 

10 

12.7 

"•3 

14. 45 

12.6 

16.4 

13-8 

H^  dissolve  9.03  gm.  NaHCOt  at  I5^  dn  1-  1.061. 

(Greenish  and  Smith,  1901.) 

» gms.  akohol  of  0.941  Sp.  Gr.  dissolve  1.2  gms.  NaHCOi  at  15.5^ 

» gms.  glycerol  diaaolve  8  gms.  NaHCOi  at  I5.5^  (Ossendowikl,  1907.) 


SODIUM  (Bi)  CARBONATI  638 

Solubility  of  Sodium  Bicarbonate  in  Aqueous  AififONiUM  BiCAKBOK^n 

Solutions  Saturated  with  COs. 


k« 

Vh.  of  X  cc. 
Solution. 

Mols.per  looo 
NHiHCQi. 

»Gins.H«0. 
NaHCOs: 

Grams  per  xooo  Gms.  Hi< 

i  . 

NHiHCQs. 

NaHCO». 

0 

1.072 

I   39 

0.58 

109.4 

48.2 

tt 

•  •  t 

00 

082 

0.0 

69.0 

IS 

1.056 

0.0 

I  05 

00 

88.0 

4( 

1. 061 

0.29 

0  95 

23  0 

800 

II 

1.065 

0.56 

0.89 

44.0 

74.6 

l( 

I  073 

1.08 

0.79 

85  7 

66.7 

II 

1. 090 

2.16 

0.71 

170.6 

59-2 

30 

•  •  • 

0.0 

1.65 

00 

138  6 

11 

•  •  • 

2.91 

0.83 

230 

70.0 

Solubility  op  Sodium  Bicarbonate  in  Aqueous  Solutions  of  SodiU'B 

Chloride  Saturated  with  CC^. 

(Fedotieff;  see  also  Rekh,  1891.) 


%•. 

Wt.  of  X  cc. 
Solution. 

Mols.per  xooo  Gms.HsO. 

Gmnsper  xooo  Gins,  at 

'    NaQ. 

NaHCOB. 

NaQ. 

NaHCOa. 

0 

•  • 

00 

0.82 

00 

69.0 

it 

1.208 

6.0 

009 

350. 1 

7-7 

IS 

1.056 

0.0 

1. 05 

00 

88.0 

« 

1. 063 

052 

082 

30.2 

68.6 

II 

I  073 

1.03 

064 

60.1 

53-6 

l< 

1.096 

2. II 

0.41 

123. 1 

34.8 

l( 

1. 127 

3  20 

0.28 

187.2 

23.0 

it 

1. 158 

4.39 

0.19 

256.9 

16. 1 

ti 

1.203 

6.06 

012 

354  6 

10. 0 

30 

x.o^^ 

00 

I   31 

00 

no.  2 

a 

1.079 

1. 02 

0.87 

59  9 

72.8 

ti 

1. 100 

2.08 

056 

121. 9 

47  3 

« 

1. 127 

3.18 

0.38 

186.3 

32  0 

it 

1. 156 

4.38 

027 

256.0 

22.3 

ii 

1. 199 

6.12 

0.17 

358  I 

13  9 

4S 

1.077 

00 

1.65 

00 

138  6 

« 

1.086 

1. 04 

1. 12 

60.7 

94  0 

it 

I. "5 

2.65 

062 

Jf55-2 

52.0 

il 

1. 127 

3  24 

0.52 

189.4 

43  4 

11 

1155 

438 

0-37 

256.1 

307 

U 

1. 198 

6.18 

0.23 

361 -5 

19  5 

100  gms.  alcohol  of  0.941  Sp.  Gr.  dissolve  5.55  gms.  sodium  sulfocarbonate 
15-5^ 

Solubility  op  Sodium  Bicarbonate  in  Aqueous  Sodium  Nitrate 

Solutions. 

(Fedotieff  and  Roltunoff,  X9X4.) 


f. 

Sp.  Gr.  of 
Sat.  Sol. 

Gms.  per  xoo  G 

ms.  HsO. 

NaNOi. 

NaHOV 

0 

I-3S6 

72.74 

1. 41 

IS 

I    183 

29.06 

3.40 

IS     , 

1.285 

54.56 

2.16 

IS 

1-377 

83.20 

1. 57 

3«? 

•   •   • 

95  14 

1.80 

639  '  80DIUM  CBL0&4TB 

JM  CBL0&4TI  NaQQi. 

Sqlubility  in  Water. 

(Carbon,  1910;  Le  Blanc  and  Schmandt,  19x1;  Onka,  x9Qi3-«8.) 

Gma.  NaG^  per 
xoo  Gms.  H^. 

126    (xxsLeB.ftSO 
140    (ia6        " 

15s 
172 

189 

230 

286 

sarlier  data  of  Kremers  (1856)  lie  between  the  values  of  Carlson  and  of 
ic  and  Schmandt. 

JTY  OF  Sodium  Chlorate  in  Aqueous  Sodium  Chloride  Solutions 


iof 
Sat.  Sol. 

Gms.  NaOO^  oer 
xoo  Gma.  H^. 

f. 

Sat.  Sol. 

1.380 

72- 

40 

r.472 

1.389 

79    (80    LeB.&S.) 

50 

•   •   • 

•  ■  • 

89    (87 

60 

I.  514 

1. 419 

95   (91 

70 

•  •  • 

1.430 

loi    (95.7       " 

80 

1.559 

1.44 

106    (xoxO.) 

100 

1.604 

•  ■  • 

113    (xo5UB.ftS.) 

122  (b.pt.) 

1.654 

AT 

20^ 

(Winteler,  1900.) 

r.of 

Gms.  per  Liter. 
'NaCl.             NaCKV 

t 

Sp.  Gr.  of 
Solutions. 

Gms. 

per  liter. 

QOS. 

'NaQ. 

NaOCV 

26 

5               668 

H 

1.365 

175 

393 

19 

25                   638 

1.345 

200 

338 

[2 

50               599 

1. 319 

225 

271 

>5 

75                559 

1.289 

250 

197 

)8 

100               522 

1.256 

275 

120 

^ 

125               484 

1.235 

290 

78 

79 

150               442 

I. 217 

300 

55 

:ins.  HiO  dissolve  24.4  gms.  NaCl  +  50.75  gms.  NaClOj  at  I2*. 

ms.  HiO  dissolve  1 1 .5  gms.  NaCl  +  249.6  gms.  NaClOiat  122"*.  (Schlauiw,  187X.) 

kiLUBILITY  OF  SODIUM  CHLORATE  IN  AqUEOUS  EtHYL  ALCOHOL. 

(Carlson,  19x0.) 

Gms.  NadOk  per  Liter  of  Sat.  SoL  in  Aqueous  Alcohol  of: 

AM  A 


%  . 

so  Per  cent. 

75  Per  cent 

90  Per  cent. 

20 

3133 

II0.8 

16. 1 

40 

321.8 

133.5 

22.9 

60 

326.8 

155.8 

29 

70 

•    •   • 

161.3 

■    •    • 

ms.  alcohol  of  77  Wt.  per  cent  dissolve  2.0  gms.  NaClOt  at  16^.  (Wittatein.) 
ms.  alcohol  dissolve  i  gm.  NaClOs  at  25  ,  and  2.5  gms.  at  b.  pt. 
ms.  glycerol  dissolve  20  gms.  NaCl(3i  at  15.5^.  (Osaendowski,  1907.) 

c.  anhydrous  hydrazine  dissolve  66  gms.  NaClOi  at  room  temperature. 

(H'elsk  and  Broderson,  X9xs.) 


PerCHLORATI  NaC10«.HsO. 


Solubility  in  Water. 

((Carlson,  1910) 


f. 

Sat.  Solution 

per  100  cc. 
Sat.  Solution. 

Solid  Phase. 

15 

1.666 

107.6 

NaaO«.H^ 

50 

1. 731 

123-4 

«4 

M3 

1.789 

141. 4 

NaClOb 

SODIUM  CHLOBIDI 
SODIUM  CHLOBIDE  NaQ 
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(Mulder;   de  Coppet.  1883.' Andns, 

1884;   Beikcky, 


SOLUBILITT  IN  WaTBR. 
Z884;  RMipeostraudi,  1885;  above  loo*.  TDdcD 
X904;  Eteid,  Z894,  gives  inegolar  lenltiO 


tad 


JlaO  per             G«»-  NaCI 

±^ 

Gmfl. 

NaQ  per 

Gna-Nia 

fwr 

••       ,ooGm.,HiO.               _7cAl 

•  . 

100  Gms.  HjO. 

fa 

loog.SoL 

0     35   7* 

35.63t        26.28t 

70 

37-8* 

37 -51! 

27.27! 

10    35-8 

35.69        26.29 

80 

38 -4 

3S-OO 

27-54 

20    36.0 

35.82       26.37 

90 

39  0 

S^S^t 

27.80 

25      36   12 

35.92       26.43 

100 

39-8 

39 -"t 

28.12 

30    36 -3 

36.03        26.49 

118 

39-8 

28.46 

40    36.6 

36.32        26.65 

140 

42.1 

29-63 

50    37  0 

36.67          26.83 

160 

43-6 

^'S 

60    37-3 

37.06        27.04 

180 

44.9 

30-9* 

«  M.;  de  C. 

t  A. 

t  B. 

The  original, ' 

very  carefully  determined  figures  of  Berkeley,  are  as  follows- 

•••            s 

d  of           Gms.  NaQ  per 

r. 

did 

iooGBa.W* 

at.  Sol.        xoo  GniB.  H^. 

Sat.  Sol. 

0-3S         I 

.2090          35.75 

61.70 

I . 1823 

37'8 

15-20         I 

.2020          35.84 

75-65 

I. 1764 

37  .8j 

3005         I 

.1956           36.20 

90.50 

I.17OI 

3853 

45-40         I 

.1891           36.60 

.07  b 

.  pt. 

I.163I 

39*5 

100  gms.  HsO  dissolve  35.99  gms.  NaCl  at  30^. 


(Cochait.  19"^ 


Solubility  of  Sodium  Chloride  in  Water,  Determined  by  the  Frbbid'^ 


point 

Method. 

(Matignon,  1909^) 

f. 

Gms.  NaG 
per  100  Gms. 

Solid  Phase. 

f. 

Gms.  Nad 

per  100  Gms. 

H,0. 

0.4 

0.69 

Ice  (Raoult) 

—  12.7 

20            1 

0.8 

1-37 

"   (BUU) 

-16.66 

25 

2.86 

4.9 

"  (Kahlenbexg) 

—  21.3 

307 

3  42 

5.85 

"    (Raoolt) 

-14 

32.5       ^ 

6.6 

II 

(1                      « 

-12.25 

32.9 

9.25 

IS 

-  6.25 

34.22 

Solid  Phiie- 


Ice 


«  +NtaaH/) 
Naa.aHiOCdeCoff*' 
(MsdgDOo) 
(de  Coppet) 

Data  for  the  influence  of  pressure  on  the  solubility  of  sodium  chloride  in  «^^ 
are  given  by  v.  Stackelberg  (1896);  Cohen,  Inouye,  and  Euwen  (1910)  and  by 
Sill  (1916). 

Solubility  of  Sodium  Chloride  in  Aqueous  Solutions  Simultaneously 

Saturated  with  Other  Salts. 

The  various  papers  of  J.  H.  van't  Hoff  and  collaborators,  on  this  subject,  ha^ 
been  collected  by  H.  Precht  and  E.  Cohn  in  a  volume  entitled  "  Untersuchung*'* 
fiber  die  Bildungsverh&ltnisse  die  Ozeanischen  Salzablagerungen,"  Leipzigi  19^^* 
p.  374.  By  far  the  larger  part  of  the  new  data  in  these  papers  are  for  solution 
simultaneously  saturated  with  three  or  more  salts  and  are,  therefore,  beyond  the 
limits  of  complexity  of  mixture,  set  for  the  present  volume.  The  various  systems 
are  described  in  detail  and  diagrams  are  given.  A  table  summarizing  much  of 
the  data  (vao't  Hoff  (1905})  is  given  on  the  following  page. 
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UTT  OP  Sodium  Chloridb  in  Aqueous  Solutions  Simultaneously 
Saturated  with  Other  Salts  at  25^. 

(vant  Hoff,  xgos.) 
Mob.  per  xooo  Mob.  H^. 


vx 

lifcu. 

MfSQi. 

NatSO,. 

0.5 

los 

•   •   • 

•   •    • 

5.5 

70.  s 

•    •    • 

•    •    • 

30 

•  •  • 

•   •    • 

4.5 

10. 5 

•  •  • 

•    •    • 

14.5 

•  •  • 

•  •  • 

16.5 

3.0 

•  •  • 

7 

34 

• 

•  •  • 

67.  S 

12 

•  •  • 

79 

95 

•  •  • 

lOI 

5 

14 

21.5 

14 

14-5 

25.5 

14.5 

9  5 

47 

14.5 

6 

68 

5 

I 

85- 5 

8 

8 

•  •  • 

16 

6" 

10.  s 

16.5 

18.5 

10.5 

23 

19 

7.5 

42 

19 

7-5 

45 

19  5 

4 

655 

13 

2 

77 

10 

0.5 

100 

5 

OS 

los 

•  •  • 

55 

70.5 

•  •  • 

•  •  • 

51.5 

90.5 

II 

•  •  • 

146 

•  •  • 

35.5 

121. 5 

IS 

50.5 

90.5 

95 

5 

141. 5 

2 

34.5 

121. s 

Solution  SAtunted  with  Respect  to  NaQ 

MgCls.6H«0  +  CarnaUite 
KCl  +  CaiDallite 
"    +Glaserite 
Na,S04+    " 

"      +  Astrakanite 
MgS04.7HsO  +  Astrakanite 

+  MgS04.6HiO 
Kieseritc  + 

+  MgCl,.6H«0 
KCl  +  Glaserite  +  Schdnite 
+  Leonite    + 
+       "      +  Kainite 
+  CarnaUite  +   " 
Kieserite  +  CarnaUite  +  Kainite 
NasSOi  +  Glaserite  +  Astrakanite 
Schdnite  +  Glaserite  +  Astrakanite 
Leonite  +  Glaserite  +  Astrakanite 

+  MgS04.7H«0  +  Astrakanite 
+  "  +  Kainite 

MgS04.6H20  +  "  + 

MgS04.6Hrf)  +  Kieserite  + 
CarnaUite  +  MgClt.6H«0  + 
MgCl2.6H«0  +  CarnaUite 
KCl  + 


« 


<i 


ti 


it 


u 


it 


« 


« 


« 


MgCl,.6H«0  +  Tachhydrite 
KCl  +  CaCU.6HiO 
Tachhydrite  +  CaCl,.6HiO 
MgCli.6HjO+Tachhydrite+CamaUite 
CaCl2.6HjO  +  KCl  +  CarnaUite 
CaClt.6H80  +Tachhydrite +CamaUite 

tallite  »  KMgas.6H,0,  Glaserite  »  K,Na(SO«)s,  Astrakanite  -  NasMg- 
iHA  Kiesente  »  MgSOi.HtO,  Leonite  »  MgKsrS04)s.4HsO,  Sch5nite  - 
S04)i.6HA  Kainite  »  MgS04.KC1.3H,0. 


JBILITT  OF  Sodium  Chloride  in  Aqueous  Solutions  of  Ammonium 

Chloride. 


> 

Wt.  of  I  cc 
Sdutioo. 

Mob.  per 
'NH«a. 

1000  Cms.  H^. 
NaCl. 

Cms.  per  xooo 

Gms.  H,0. 

• 

NH4CI. 

NaQ. 

0 

•    •    • 

0 

6.09 

0 

356.3 

( 

1.18s 

2.73 

4.89 

146. 1 

286.4 

s 

1.200 

0 

6.12 

0 

357-6 

1 

1. 191 

1.07 

5. 58 

57.3 

326.4 

1 

1. 183 

2.22 

5. 13 

1x8. 9 

300 

I 

1. 176 

3.48 

4.64 

186.4 

271.6 

r 

1. 175 

372 

4.55 

198.8 

266.8 

> 

•  •  • 

0 

6.16 

0 

360.3 

I 

1. 166 

4.77 

4.26 

255  4 

249 

? 

... 

0 

6.24 

0 

365 

1 

•  •  • 

6.02 

4 

322.1 

233.9 
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SOLUBILITT  OF  SODIUM  ChLORIDB 

(Hempd  uid  To 

d^t^                Gins.perxoooocSat.  SoL 

IN  Aqueous 

dewo,  X9XX.) 

Sat.  SoL 
I. 1406 

I . 1395 
1 .  1301 

1. 1205 

Ammonia  at  30*. 

Gias.  per  xooo  oc  SiL  SoL 

I. 1735 
I. 1656 

1. 160 

I. 1494 

NHf 

29.535 
40.655 

47.26 

60.78 

Naa 

293.38 
292.5 

289.7 

286.5 

NH*.             N«a 
72.07             283.38 
72.715           283.06 
81.855           277.49 
97.49             270.57 

Data  for  equilibrium  in  the  system  sodium  chloride,  arsenic  trioodde,  water,  at 
30^,  are  given  by  Schreinemakera  and  deBaat  (1915). 


SoLUBiuTY  OP  Sodium  Chloridb  in  Aqueous  Solutions  of  Hydro- 
chloric AOD. 
(Eofd,  x888;  EnkJaar,  1901 .) 
AtO^   (Ei«eD 

Sp.  Or.  of         Gms.  per  Lher. 
dolution.       Ha. 


Mg.  Mol«.  per  10  cc. 


At  I0*-I0.5*.   (EnUiirO 
Mols.  pfr  Liter.         GnmspffUtf* 


Ha. 

0.0 
10 

1.85 

9.28 
15  05 

30 -75 
56-35 


NaCl. 

54-7 

53-5 
52.2 

48.5 
44.0 

37-9 

23 -5 
6.1 


I 
I 
I 
I 
I 
I 
I 
I 


ution. 
207 
204 
202 
196 

185 

173 
141 

119 


0.0 

0365 
0.674 

1.859 

3  38 

5-49 
11.20 

20.54 


Naa. 
32.0 

31 -3 

30.5 
28.4 

257 
22.2 

137 
3.6 


HCL 
0.0 
0.27 

0-35 

0.43 

057 
0.72 

2.60 

2.80 

331 


Naa. 

6. II 

5-77 
5  67 

559 

5-43 
5.28 

3  42 
318 
2.74 


Ha.  NaCl 

0.0  35.77 

9-84  33-7^ 

12.76  33.19 

15.68  li'V 

20.78  31  ••Jl 


26.06 

94.77 
102. 1 

120. 6 


30 
20- 

16. 


^ 


Results  at  o*  and  at  25**. 

(Annatrong  and  Eyn,  X910-11.) 


Cms.  HCl 

per  Liter 

of  Solvent. 

O 

9. II 

18.22 

36.45 
182.25 


Cms.  NaCI  per  100  Gms.  Sat.  Sol. 


Results  at  25**.       Results  at  30*.     ^ 

(Hen,  xgix-xa.)    (Schreineinakers,  1909-t^  ^ 
Mols.  per  Liter.      Gms.  per  100  Gms.'Sat.  ^^ 


Ato". 

26.35 
25.30 

24.15 
21.93 


At  2s\ 

26.$2{dn=  1. 2018) 
25  •  45  (<^  =1.1970) 
25.42  ((^25=  1.1915) 
22.34(<i26=  1. 1822) 

7.04  ((^28=  1. 1238) 

Results  at  30^ 

Cm.  Mols.  per  Liter. 
HO. 
O 

0.4575 
0.969 

1.786 

2.412 


Ha. 
0.607 
1.032 

1.590 
2. 117 
3.283 


NaCl. 


4 

4 

3 

3 
2 


850 
467 
782 
297 

343 


HCl. 

o 

6.93 

12.50 

17.35 

35-6o 


N»CL 

26.47 
16.16 

9-35 
452 

O.II 


NaCl. 
5.400 

932 
386 

589 
978 


4 

4 

3 
2 


(Massoo,  191 1.) 

<^of 
Sat.  Sol. 

I. 1427 
I. 1289 
I.I188 
1.1258 


Gms.  Mols.  per  Liter. 


HCl. 
3.052 
4.152 

5  950 

7.205 


NaCl. 

2.463 
1.628 

0.630 

0.268 


dioof 
Sat.  Sol. 

I . 2018 

1. 1906 

I.  1801 

1.1633 

I.1512 

In  the  case  of  the  results  of  Masson  equilibrium  was  approached  from  above  and 
the  solutions  were  kept  in  a  thermostat  and  shaken  occasionally  during  2-6  days. 

Solubility  of  Sodium  Chloride  in  Aqueous  Caloum  Chloride  Solutions 

AT  25*. 
(Mills  and  Wells.  1918.) 

dn  of 
Sat.  Soi 

1.225 

1.233 
I.  241 

1.257 

1.276 


o''»s^ 

Urns,  per  100  Gr 

ns.  Sat.  Sol 

Sat.  Sol. 

CaCI,. 

NaCl. 

I.  207 

I.  103 

25   30 

I.  210 

2.  160 

24   32 

I.  200 

3.220 

23  37 

1.2X6 

5-451 

20.43 

1.220 

7.398 

19.17 

Gms.  per  too  Gms.  Sat.  Sol. 


CaCl,. 

Naa. 

9  50 

17.55 

11.48 

15.91 

17.77 

10.54 

21 

8.05 

24.58 

5.63 
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OLURiUTT  OP  Sodium  Chloridb  in  Aqueous  Potassium  Nitratb  at  25.'' 

(Ritad,  191 1) 
Gim.  per  lOo  cc.  Sat.  Sol.  Gmt.  per  loo  ce.  Sat.  Sol. 


KNOb. 

Naa. 

KNOb. 

NaQ. 

0 

31.80 

12 

30.86 

4 

32.26 

16 

30.45 

8 

31 .85 J . 

20 

30.10 

Oata  for  the  solubility  of  NaG  in  aqueous  MgCli  solutions  are  given  by  Feit 
td  Przibylla  (1909.) 

Solubility  op  Mixtures  of  Sodium  Chloride  and  Other 

Salts  in  Water,  etc. 

Authority. 
(Kanten.) 


(Soch  —  J.  Phjric.  Ch.  a,  46.  '98) 


(Quoted  by  Euler  — Z.  phyrik.  Ch. 
4«b  31S.  *o4.) 

*Sp.  Gr.  of  solution  at  ff^i.ijg. 
SOLUBIUTT  OF  MIXTURES  OF  SODIUM  CHLORIDE  AND  POTASSIUM  SULFATE 

IN  Water  at  Various  Temperatures. 

(Piecht  and  WHtfen,  1883.) 


SoHcBt. 

17 

Gns 

.  per  100  Gms.  Solvent. 

'ater 

26.4 

NaCl+a3.iNH«Cl* 

€€ 

17 

34. s 

"    +  4  iBaCI, 

€€ 

? 

383 

"    +29.5  KNO, 

€€ 

25 

38 -5 

"    +41  14     " 

€€ 

80 

39.81 

"    +168.8    " 

Icohol  (40%) 

25 

15-78 

"    +13 -74    " 

'ater 

30 

30.54 

"    +1395  KCl 
"    +16.12    " 

« 

25 

28.90 

%•. 

Grams  per  too  Grains  H^G. 
'  NaQ      K^SO«      KCf 

^  e         Grams  per  100  Grams  HjG 

K 

NaQ 

KtSO«      KCi 

10 

33  4      8 

I    3-2 

60          36.4 

II. 9    2.7 

20 

34  0      8 

9    31 

70          36.6 

12.8    3.2 

30 

34-6      9 

.6    2.9 

80          36.0 

"3    51 

40 

35.2     10 

.4    2.8 

90        35-9 

12.4    7.0 

SO 

35-8    II 

.1     2.8 

100      35.6 

12.6    8.8 

Soi.TTBiLmr  OP  Sodium  Chloride 

IN  Aqueous  Solutions  of  1 

Sodium 

Bicarbonate  Saturated  with  C0^ 

(FedoCieff  1904.) 

r. 

Wt.  of  I  cc 

Mob.  per  1000  Gms.  H^. 

Gms.  per  1000 

Gms.  H|0 

Sithitrm 

"NaHCOk. 

Nacn. 

NaHCOi. 

NaO. 

0 

•    •    • 

0 

6.09 

0 

356.3 

u 

. 

[.208 

0.09 

6 

7.7 

350.1 

15 

1.203 

0 

6.12 

0 

357.6 

« 

1.203 

0.12 

6.06 

10 

354.6 

30 

1. 196 

0 

6.16 

0 

360.3 

it 

1. 199 

0.17 

6.12 

139 

358.1 

45 

] 

1. 189 

0 

6.24 

0 

36s 

U 

] 

[.198 

0.23 

6.18 

195 

361.  s 

1M>. 

NaCL 

0 

26.47 

4.47 

21.49 

12.22 

13.62 

24.48 

4.36 

Solubilitt  op  Sodium  Chloride  in  Aqueous  Sodium  Hydroxide  at  30^ 

(Schfcinenukers,  1909-10.  1910.) 

per  100  Gins.Sat.SoL        SoBd  Cms.  per  100  Gms.  Sat.  Sol.        ^^  p. 

WiMe.  Na«0.         "         NaCL  5»olM«iMe. 

NaQ  29.31  2.40  NaQ 

37.85  1. 12  •• 

41.42  0.97  "  +NaOH.H^ 

±42  O  SaOHMfi 
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Solubility  of  Sodium  Chloridb  in  Aqueous  Sodium  Htdrosdc 

Solutions. 

(Enid:  Wiofteler.  1900.) 


At  o'  (Engcl). 

At  so 

•  (Wintdcr). 

Mg.  Mob. 

per  10  cc. 

Sp.  Gr.  of 
SolutuMis. 

Gns.  per  Liter. 

Cms.  per  Liter.      SD.Gr.tf 

NaiO. 

NaCl. 

NaOH. 

NaCL 

NaOH. 

Naa   '   S««» 

0 

54. 7 

1.207 

0 

320 

10 

308        1. 100 

4.8 

49.38 

I.  221 

38.4 

288.9 

50 

297     1.230 

6.73 

47.21 

1.225 

53.8 

276.2 

100 

253        I.2S0 

10.41 

42.38 

1.236 

183.2 

247.9 

150 

213        1.270 

14.78 

39.55 

1.249 

118. 2 

231-4 

200 

173        1.290 

30.50 

24.95 

1-295 

244 

146 

300 

112         1.330 

37.88 

19.30 

1. 314 

303 

112. 9 

|00 

61         1.37s 

53.25 

9.41 

1.362 

426 

55 

500 
640 

30        1.425 
18         1.490 

Solubility  of  Sodium  Chloridb  in  Aqueous  Solutions  of  Sodium 

Nitrate  and  Vice  Versa. 

(Bodllnder.  1891;  Nicol,  xSgx;  results  at  2$*  by  Soch.  1898.) 


Sp.  Gr.  of 
Solutions. 


NaCl  in  Aqueous  NaNQi. 
Results  at  1$.^''  (B.). 

Gms.  per  100  cc.  Sat.  Solution. 


I 
I 
I 

I 
I 
I 
I 
I 


2025 

2305 
2580 

2810 

3090 

3345 
3465 
3465 


7 

13 
21 

28 

37 
37 


NOa. 

HsO.          Na 

88.47      31. 

•53 

87 

.63     27. 

.24 

86 

25     26. 

.58 

82. 

66     23. 

.18 

80 

.42     22. 

.80 

79 

25     20. 

.88* 

77 

37     19- 

.64* 

77 

34     19. 

78 
89 

31 

98 

30 
40 

40* 
67* 


NaNOt  in  Aqueous  NaG. 
Results  at  15*"  (B.). 

Spu  Gr.  of       Gms.  per  100  cc.  Sat.  Soto^j^ 


^ 


1 

I 
I 

I 
I 
I 
I 
I 


lutions. 
3720 

3645 
3585 
3530 

3495 
3485 
3485 
3485 


Naa. 

O 

4.0 

24 
36 


7 

II 

15 

17 

18 

19 


81 

97* 
34* 


HsO. 

74.82 

75  69 

75-71 
76.86 

76.96 
77.14 
77-15 
77.49 


62- -2? 

52  ^ 
47-- 

39- 

38- 
38  .•^ 


Results  at  20°  (N.). 


Grams  per  100  Grams  H2O. 


0        NaNO, 

> 

35.91  NaCl 

14.17        " 

32.82      " 

i'S-aj       " 

29.78      " 

4250       " 

26.91      " 

5463*     " 

24.92*    " 

Grams  per  100  Grams  HaO. 
/ * 

O 

6-5 
13.0 

195 


NaCl 
<< 


{( 


« 


87.65  NaNC^ 

77.34       " 
68.50       " 

60.49       " 


100  gms.  HiO  dissolve  43.66*  gms.  NaNOj  +  26.58*  gms.  NaCl  at  25^ 
100  gms.  H2O  dissolve  121.6*  gms.  NaNOi  +  17.62*  gms.  NaCl  at  So". 
100  gms.  aq.  alcohol  of  40  wt.  per  cent  dissolve  22.78  gms.  NaNOi  +  10.17  ^ 
NaCl  at  25^ 

*  Indicates  solutions  saturated  with  both  salts. 


645 


SODIUM  CHLORIDE 


LtjBiLmr  OF  Sodium  Chloridb  in  Aqueous  Solutions  of  Sodium  Nitratb 

AND  Vice  Versa. 


Results  at  30''. 

Results  at  40^ 

Results  at  < 

?!•. 

,    dm-perxooGma. 
m^              EUO. 

d«of 

Gnu.  per  100  Gnu. 
'NaNO,.     NaCI. 

.''"^^ 

Gnu.  per  100  Gnu. 

SoUd  Phase 

r   *rnl            ^^ 

Sat.  Sol. 

Sat.  Sol. 

NaNO,. 

NaCl. 

in  Vs«.K  Cmmm 

NaNOb.     NaCL 

ao2     0         36.3 

1. 197 

0           36.53 

1. 189 

0 

38.72 

NaQ 

276     24.21     31.16 

1.284 

27.31     30.53 

1.296 

37.43 

30.21 

343     48.15     26.3s 

I  323 

54.82     26.50 

1.381 

79  65 

23.17 

379    63.08     23.50 

1.409 

73.96     21.87 

1.487 

127.2 

17.05 

388    63.40     23.40 

1-397 

74.01     21.71 

1.519 

141. 4 

15.93 

"  f  NaNO, 

.381     67.91      19.69 

1.396 

75.29     21.61 

1. 518 

141. 3 

15.83 

"  NaNO, 

394    81.46       9  76 

1. 410 

89.90     10.80 

1.504 

149.5 

9.03 

u 

406    95.90       0 

1. 421 

105 . 2           0 

1.521 

160.8 

0 

u 

Results  are  also  given  at  20^  which  agree  satisfactorily  with  those  of  Nicol. 
(ditional  results  at  30^,  agreeing  fairly  well  with  the  above,  are  given  by  Coppa- 
no  (1913).  Data  for  the  solubility  of  sodium  chloride  in  dilute  solutions  of 
lium  nitrate  at  o*  and  at  25"  are  given  by  Armstrong  and  Eyre  (1910-11). 

Solubility  of  Sodium  Chloride  in  Aqueous  7.45  Per  cent  Sodium 

Sulfate  Solutions. 

(Marie  and  Marquis,  1903.) 


f. 

14.8 
17.9 
25.6 


Gnu.  NaQ  per 
TOO  Gnu.  Sat.  Sol. 

23-30 

23 -33 
23  485 


f. 


27-75 
32.18 

34.28 


Gnu.  NaCl  per 
100  Gnu.  Sat.  Sol. 

23   525 

23.  SS 

23.68 


^cr  additional  data  on  this  system  see  sodium  sulfate,  pp.  669  and  670. 

Solubility  of  Sodium  Chloride  in  Aqueous  Solutions  of  Ethyl 

Alcohol. 

(Armstraig  and  Eyre,  1910-11.) 


Results  at  o^. 


Results  at  25* 


sQnrcBt  Gnu. 
CW>Hner 
ao(ku.H^. 

O 

11.51 

23.03 

46.06 

138.18 


Gnu.  NaO 

per  xoo  Gnu. 

Sat.  Sol. 

26.46 

25.97 
25.48 
24.41 

20.9s 


^of 
Sat.  Sol. 

1.202 
1. 196 
1. 190 
1. 179 

I -159 
I. HIS 


Solvent  Gnu. 

CalLOHper 

1000  Gnu.  oifi. 

O 

11.51 

23.03 

46.06 

92.12 

230.3 


Gnu.  NaO 

per  100  Gnu. 

Sat.  Sol. 

26.5s 
26.06 

25-63 

24.75 
23.29 

I9-3S 


Solubility  of  Sodium  Chloride  in  Aqueous  Alcohol  at  28". 

(Fontein,  19  lo.) 
Gnu.  per  100  Gnu.  Sat.  Sol.  Gms.  per  100  Gms.  Sat.  Sol. 

> A 


CW>H. 

IW). 

NaCl. 

0 

73-53 

26.47 

3-8 

71.6 

34.6 

7  7 

69.7 

32.6 

16. 1 

646 

193 

25 -3 

58-9 

15-8 

35 

52-5 

"•5 

QHiOH. 

45-35 
56.2 

67.4 
78.8 

89.6 


H,0. 

4535 

37-5 
28.9 

19.7 

10 


Nad. 


9 
6 

3 

I 

o 


3 

-3 

-7 

S 

4 


Results  are  also  given  by  Fontein  showine  the  solubility  of  sodium  chloride  in 
Xtorcs  of  ethyl  alcohol,  amyl  alcohol  and  water  at  28^,  both  when  one  liquid 
aae  m  pRsent  and  when  conjugated  liquid  layers  are  formed. 
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Solubility  op  Sodium  Chloride  in  Alcohols. 


Alcobol. 

Gnu.  NaQ 

per  100 
Gnu.  Aloohol. 

AIniM 

< 

perm 
ifflBSiAkoln 

18.5 

it 

Abs. 

Methyl 
Ethyl 

1. 41 
0.065 

room  temp. 

Methyl  d^- 
Ethyl  d,,   .- 
Propyl  du  - 

0.799 
0.81 

>o.8i6 

1-33 
0.176 

0.033 

Solubility  op  Sodium  Chloride  ik  Aqueous  Ethyl  Alcohol 

Solutions. 

(Bodllnder  —  Z.  physik.  Ch.  7f  3x7f  '91;  Taylor  —  J.  Phys.  Ch.  x,  723,  '97:  also  Batiirick'-/W.  t, 

1S9.  '96.) 


Results  at  ils"*  (B.). 

Results  at 

13" 

(B.). 

Sp.  Gr.  of 

Gm!i.  per  100  cc.  Solution. 
CsH^H.      Hsb.          NaO.  ^ 

Sp.  Gr.  of 
Solutions. 

Gms.  per  too  cc.  Sdotwa. 

Solutions. 

CsH«OH. 

HjO.       Naa 

I • 2035 

0 

86.62 

31 -73 

1.2030 

0 

88.70    3160 

1.1865 

2.86 

86.14 

29.66 

I. 1348 

II. 81 

78. 

41    23.26 

1.1710 

5-41 

^3-93 

27.77 

I.II44 

15 -99 

74. 

64   20 -81 

I. 1548 

7-93 

81.50 

26.05 

I .0970 

19 -39 

71. 

45    ,8.86 

I    1350 

10.84 

78.78 

24.28 

1.0698 

24.95 

65- 

80    i6.i3 

I. 1390 

II  .22 

78.62 

23  65 

1.0295 

32.33 

57- 

96    n-W 

I. 1088 

16.85 

73  40 

20.63 

0.9880 

40.33 

49- 

34     9-^3 

0.9445 

49.28 

33- 

54     5-95 

0.9075 

57-91 

29. 

37     3-^J, 

0.8700 

63.86 

21. 

62     i-S» 

0.8400 

72.26 

II. 

24     0  -  S* 

Results  at  30**  and  at  40°  1 

[T.). 

Wt.  pero 

ent       At 
dvent.  *" 

30®,  Gms.  NaCI  per  loo  Gms 

At  40° 

.Gms.NaO 

per  looGmf. 

Alcohol  in  Sc 

Solution. 

Water. 

Soluti<ui. 

Water. 

0 

26.50 

36.05 

26.68 

36.38 

s 

24 -59 

34.29 

24.79 

34 

.69 

10 

22    66 

32.57 

22 

.90 

33 

.00 

20 

19.05 

29.40 

19 

•46 

30 

.20 

30 

1567 

26.53 

16 

02 

27 

•25 

40 

12. 45 

23.70 

12 

•75 

24 

•37 

50 

9  34 

20.60 

9 

.67 

21 

.42 

60 

6.36 

16.96 

6 

.65 

17 

.82 

70 

3  36 

12.75 

3 

.87 

13 

.10 

80 

1.56 

7-95 

I 

.69 

8 

.68 

90 

0  43 

4-30 

0 

•50 

5 

.10 

100  gms.  alcohol  of  0.9282  Sp.  Gr.  =  45.0%  by  wt.  dissolve  at: 

4°       io<^       13^         23**       32^       33^       44^       51^       60^ 
109     HI     11-43     ^^-9     ^2.3     12.5     13. 1     13.8     i4.igms.NaC^ 

(Gerardin  —  Ann.  chim.  phys.  [4]  5,  1461 

100  gms.  of  a  mixture  of  equal  parts  of  96%  alcohol  and  98%  et^ 
dissolve  o.ii  gm.  NaCl. 

(Mayer  —  Liebig's  Ann.  pfl^  ses.  5 
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jBiLiTT  OF  Sodium  Chloridb  in  Aqueous  Methyl  Alcohol. 

(Armstrong  md  Eytt,  xgio-xx.) 
Results  at  o".  Results  at  25^ 


lolvBDt,  Gns. 

CBpHper 

iooGiiis.1]^ 

O 
8. CI 

i6.oa 
33. <H 


Cms.  NaD 

per  looGmft. 

S«t.  Sol. 

26.3s 
26.05 

25. 79 
29.19 


Solvent.  GniB. 

CILpHper 

1000  Cms.  11^. 

8.01 

16.02 

32.04 

96.12 


Gnu.  NaCl 

per  looGma. 

Sat.  Sol. 

26.29 
26.02 

25.50 
23.50 


>lution  of  NaCl  in  CH2OH  contains  o.i  gm.  NaCI  per  100  gms.  solution 

ical  temperature.  (Centnersswer,  1910.) 

UBiLiTY  OF  Sodium  Chloride  in  Aqueous  Propyl  Alcohol. 

(Armstrong  and  Eyn,  1910-11.) 

I  propyl  alcohol  containing  15.01  ems.  CsHrOH  per  1000  cc.  H2O  dis- 
^i  gms.  NaCl  per  100  ^;ms.  sat.  solution  at  o^  and  25.95  S^s.  at  25^ 

1  propyl  alcohol  contaming  30.02  gms.  C1H7OH  per  1000  cc.  H2O  dis- 

2  gms.  NaCl  per  100  gms.  sat.  solution  at  o^  ana  25.37  gms.  at  25^. 

UM  IN  THE  System  Sodium  Chloride.  Normal  Propyl  Alcohol 

AND  Water  at  23-25*. 

(Frankforter  and  Frary,  X9X3-) 

hors  determined  the  binodal  curve  and  quadruple  points  of  the  system 
>t  locate  tie  lines. 


A. 

sous  Liquid. 
Hfi. 

Gms.  per  xoo 

Gms-Homogeneous  Liquid. 

CVHfOH. 

NaQ. 

CVHfOH. 

H^. 

87.7 

"75* 

14.38 

5.39 

80.23 

SI 

57 

46.20 

15  42 

5-II 

79-47 

18. 

99 

77.46 

16.38 

4-47 

79.14 

14 

78 

81.32 

18.08 

3.83 

78.09 

12 

77 

81.96 

20.12 

3.27 

76.61 

9 

49 

82.47 

22.35 

2.64 

75.01 

7 

79 

81.72 

24.50 

213 

73.37 

6 

57 

81.23 

• 

24.9 

<2nad.  pt. 

2-3 

72.8* 

ict  of  temperature  upon  the  equilibrium  in  the  above  system  was  greater 
rved  in  any  of  the  other  systems  investigated  and  additional  data,  illus- 
e  extent  of  the  temperature  influence,  are  given, 
s.  sat.  sol.  of  NaCl  in  99.6  per  cent  C1H7OH  contain  0.04  gm.  NaCl 

(Frankforter  and  Frary,  X9X3.) 

[UM  IN  THE  Systems  Sodium  Chloride,  Allyl  Alcohol,  Water,  at 
"  and  Sodium  Carbonate,  Allyl  Alcohol,  Water,  at  20**. 

(FrankfOTter  and  Temple,  19x5.) 


Results  for 

Results  for 

+( 

CH, :  CHCHiOH  +  H,0. 

Na,CO,  +  CH, :  CH.CH,OH  +  H,0. 

per 

xoo  Gms.  Alcohol  +  Water. 

A 

Gms.  per 
Na,CO,. 

100  Gms.  Alcohol 
Alcohol. 

+  Water. 

Alcohol. 

Water. 

Water. 

9 

69.867 

30. 133 

0.456 

61. 112 

38.888 

2 

64.858 

33.142 

0.708 

56.334 

43.666 

9 

60.821 

39.179 

I. Oil 

51   930 

48.070 

2 

54.683 

45.317 

1.468 

48. 109 

51.891 

6 

47.132 

52.868 

2.580 

41.052 

58.948 

0 

40.392 

59.608 

3-414 

37.126 

62.874 

5 

33.224 

66.776 

4.739 

♦32.166 

67.834 

5 

27.261 

72.739 

7.774 

23.753 

76.247 

7 

19.705 

80.295 

10.079 

18.407 

81.593 

ODIUM  CHLOBIDl 
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Solubility  of  Sodium  Chloridb  in  Several  Auoobols  at  35* 

(Tamer  uid  BiaeCt,  i9U') 


Akohol. 


Methyl  Alcohol,  OWE 

Ethyl  Alcohol,  CtHcOH 

Propyl  Alcohol,  CsHtOH 

Amyl  Alcohol,  CiHiiOH 


Gim.  NaQpcr 
xoo  CSfliB>  AhomL 

1. 31 

0.065 

0.012 

0.002 


Solubilitt  of  Sodium  Chloride  in  Aqueous  Acetone  Solutions  ai 


Cms. 

per  xoo  Gms.  Sat. 

SoL 

Cms. 

per  100  Cms.  Sat.  SoL 

NaCl. 

W). 

(CH,)tCO. 

NaCL 

H^. 

(CHWx:*^ 

25-9 

73  06 

1.04 

16. 

55 

61.59 

21. 86^"^ 

^^ 

24.19 

71.18 

4.03 

0. 

45 

13.75 

85.8^ 

20.85 

66.78 

12.37 

0. 

32 

13  92 

85.76 

4 

18.32 

63.16 

18.52 

0. 

.19 

10.82 

88.99 

• 

17.89 

62.21 

19.90 

0. 

.12 

8.94 

90.94 

^QuadpL 

Between  the  concentration  21.86  and  85.8  per  cent  acetone,  two 
formed.    The  binodal  curve  corresponding  to  this  range  of  concentratioi^^rs 
determined  and  it  is  stated  by  the  authors  that  tie  lines  were  located  bi 
analytical  data  for  them  are  not  given.    The  results  for  the  binodal  curve 
follows: 


Gma.  per  loo  Gmt.  Homogeneous  Liqiiid. 


Gms.  per  xoo  Gms.  H< 


NaQ. 

^    H^. 

(CH«)sCQ 

Naa. 

H^. 

iCB^^r^ 

0.59 

15  46 

83.95 

5-87 

40.19 

53-    ^ 

0.79 

17-58 

81.63 

6.45 

42.13 

51-^ 

0.93 

18.83 

80.24 

7-53 

46.13 

46.35 

1.27 

22.19 

76.54 

8.87 

49.39 

41.74 

1.57 

23.89 

74.54 

9-47 

50.93 

$9'^i 

2.31 

27.27 

70.42 

to.  35 

S3  06 

36. 5P 

4.87 

36.79 

58-34 

15.87 

59.71 

H.4* 

Additional  data,  showine  the  effect  of  temperature  on  the  above  system,  iit 
also  given 


Solubility  of  Sodium  Chloride  in  Aqueous  Solutions  of: 


Acetone  at  20®. 

(Hen  and  Knoch,  1904.) 

Glycerol  at  35*. 
(Herx  and  Kaooh,  190$.) 

cc.  Acetone 
per  100  cc 

NaCl  per  xoo  oc. 
SoiutioD. 

Wt.  Per  cent 

Glycerol  in 

Solvent. 

NaQ  per  xoo  oc 
Soiutioo. 

Sp.Gr.tf 
Sobua 

Solvent. 

MiUunols. 

Gms. 

Millixnols.        Gms. 

1.19^ 
1.20 

1.2' 

0 
10 
20 

537.9 
464.6 

394.8 

31-47 
27.18 

23.10 

0 
13.28 
25.98 

545-6      31.93 
501. 1       29.31 
448.4       26.23 

30 

32)  Lower  layer 
87   Upper  layer 
88 

330.1 
308.5 

7-7 
7-3 

19.32 
18.05 

0.45 
0.43 

45.36 
54-23 
83.84 
100  ♦ 

370.2       21.66 

333-9       19-54 
220.8       12.91 

167. I         9.78 

1.2 

I. 

I. 

I 

90 

4.3 

0.25 

*  Sp.  Gr.  of  Glycerol,  x.2591.    Imptffities  about  x.5%. 

100  gms.  sat.  solution  in  glycol  contain  31.7  gms.  NaCl  at  14.8^ 

(deCoc 
100  gms.  HjO  dissolve  236.3  gms.  sugar  +  42.3  gms.  NaCl  at  31.2' 
gms.  sat.  aq.  solution  conum  62.17  gms.  sugar  +  11. 13  gms.  NaCL  (I 
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SODIUM  CHLOBIDl 


»UILIBRIUli   IN  THE  SYSTEM  SODIUM   CHLORmE,   MeTHYL   EtHYL   KETONE 

AND  Water  at  25*  (Binodal  Curve). 

(Frtnkforter  and  Cohen,  1916.) 


taam^fa 

100  Gmt.  Homaseneous  Liquid. 

Cms.  per  ] 

too  Gma.  HomogeneouB  Liquid. 

aO. 

CHa.CO.CiH*. 

H,0. 

NaQ. 

CHt.CO.CiH|. 

H^. 

35 

20.13 

79  52 

6.7s 

10.80 

82.45 

55 

19-75 

79.70 

10.07 

7.65 

82.28 

--♦2 

16.52 

82.06 

14.32 

5.36 

80.32 

.80 

17.70 

80.50 

14.65 

3.«3 

81.52 

^-47 

16.24 

81.29 

23    15 

2.08 

74.77 

ixi 

13.34 

82.55 

24.14 

0.94 

74.92 

QR.UBILITY  OP  SODIUM  CHLORmE  IN  AqUEOUS  SOLUTIONS  OF  CARBAMIDE 

(Urea)  and  of  Formamide  at  25®. 

(Ritzd,  191 1.) 

In  Aqueous  Formamide. 


In  Aqueous 

Carbamide. 

kM.CO(NH^i 

Cms.  NaO 

per  too  cc 

per  100  cc 

Solution. 

Solution. 

0 

31.80 

5 

30.63 

9.6 

29.05 

13 

28.46 

18 

27.65 

23 

27.24 

28 

26.56 

Gmft.  HCOJra.' 

Cms.  NaCI 

per  100  cc. 

per  100  cc. 

Solution. 

Sdution. 

0 

31.80 

2.3 

30.98 

53 

30.86 

8 

30.40 

II 

29.11 

IS 

28.52 

18.8 

27.76 

coofding  to  results  by  Fastert  (IQ12),  the  solubility  of  sodium  chloride  in 
eous  solutions  of  urea  mcreases  slightly  with  increase  of  urea  in  solution,  thus: 

o.  CO(NHs)s  per  100  cc.  Sol.   10         20         30         40         50 
o.  NaCl per  100  CC.  Sol.  3192    32.17    32.51    32.93    33.40 

Hftta  for  eouilibrium  in  the  system  sodium  chloride,  succinic  acid  nitrile,  water 
Siven  by  Timmermans  (1907). 

3o  gms.  Q5%  formic  acid  dissolve  5.8  gms.  NaCl  at  19.7^  (Aichan.  1913.) 

3o  gms.  nydroxylamine  dissolve  14.7  gms.  NaCl  at  17.5^.  (de  Bmyn,  189a.) 

3o  oc  anhydrous  hydrazine  dissolve  8  gms.  NaCl  at  room  temp. 

(Welsh  and  BroderMD,  191  s*) 


"iTSOH-PoiNT  Data  (Solubilities,  see  footnote,  p.  i)  Are  Given  for  the 

Following  Mixtures. 

NaQ  +  HCL  (Deniby.  1918.) 

"     +  NaiCrOi.    (Swkur.  1911-12) 


H 


+  NaCN. 
+  NaF. 
+  NaOH. 
+  NaI. 
+  NaNOi. 
+  Na4PiOi. 
+  Na^§04. 
+  SrClf. 
+  SrCOi. 
+  TICL 


(Truthe,  19x1.) 

(Ruff  and  Plato,  1903;  Wolten,  19x0;  Plato,  1907.) 

(Scarpa.  19x5.) 

(Ruff  and  Plato,  1903;  Amadori,  19x10.) 

(Meneghini,  19x2.) 

(LeChatelier,  1894.) 

(Ruff  and  Plato,  1903;  jinecke,  1908;  Wobcn,  19x0;  Sackur,  I9xx-X3.) 

(Vortiacli,  X9X4;  Sackur,  191  x-ia.) 

(Sackur,  i9ix-xa.) 

(Sandooniai,  19x1, 1914*) 
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SODIUM  CHROMATIS  (Mono,  Di,  etc.) 

Solubility  in  Watbr. 

(Mylius  and  Funk,  2900;  see  also  Salkowiki,  iQot.) 

Sodium  Monochromate.  Sodium  Dichromate. 


Cms.  Nat     Mols.  Na* 
CrOi  per    CrO, 
xoo  Cms. 
Solution. 


O 
10 
18* 
18.5 

195 
21 

25.6 

315 

36 

40 

45 

49  5 
54-5 
595 

65 

70 

80 
zoo 


•*per 

100  Mols 
HsO. 


Solid 
Phase. 


24.07 

33-41 

40.10 
41  65 
44.78 

47  40 
46.08 

47  05 
47.98 
48.97 
50.20 

50 -93 
52.28 

53-39 
55  23 
55  IS 
55-53 
55-74 

•  Sp.  Or.  oj 


3.52NaiCr04.xoH|0    O 


5-55 
7-43 
7-94 
9.01 

10.00 


M 


17 

345 
7s 


Cms.  Na« 
CnOtper 

100  Cms. 

Solution. 

98 
82 
92 

36 
76 

9 

8 

19 
25 


61 

63 

63 

67 

71 
76 

79 
81 

81 


Mols.Naa 

100  Mob. 
H«0. 

II. 2 

12. 1 

12.16 

14.2 

17.4 

22.8 

27.1 

29.6 

29.8 


Solid 
Phase. 


Na/>iOr.a 


Na«CiaOy 


Sodium  Tri  Chromate. 


Cms.  Nas  Mols.  Nas 
OkCXoper  OgOnper 
xoo  Gms.    xoo  Mols. 


Solid 


9.52NaaCrQ«4HsO  8l 

9 .90  -  93 

0.:«  ••  98 

0.6  •• 

1 .6  •• 

■a. 2 
2.7 

3-7 
3-6 

3-8 

4.0 

sat.  sol.  at  x8*  —  x.439.  f  Sp.  Gr.  of  sat.  sol.  at  x8*"*  9.0S9 

X  Sp.  Gr.  of  sat.  solution  at  18*  —  1.745. 


NaaCrQ« 


M 


Solution. 

HsO 

0 

80.03 

19.9 

i5t 

80.44 

20.4 

18 

80.60 

20.56 

iS 

82.68 

23 -7 

99 

85.78 

29.9 

Sodium  Tetrachromate. 


o 
16 
i8* 
22 


Gms. 

NaaCr40,s 

per  100  Gms. 

Solution. 

72.96 

74.19 
74.60 

76.01 


Mols. 

Na2Cr40it 

per  100 

MaU.HsO. 

10.5 
II  .2 
11.27 

"3 


SoUd 
Phase. 

NaaCr«Qis.iHsO 


*  Sp.  Gr.  of  sat.  solution  at  x8*«  1.926. 


Tetrasodium.  Chromate. 


Gms.  Mols. 

Na«CrOs     Na^CiOs 


per  too  Gms. 
Solution. 


100 
ols.HsG. 


4. II 
4.42 
4.81 

S-3» 
6.62 


Ni 


o  33-87 
10  35  58 
i8t  37-50 
27.7  40.09 

37   45-13 

t  Sp.  Gr.  of  sat.  solution  at  x8*«  x.446. 


A  new  hydrate  of  sodium  chromate,  NasCr04.6HiO,  was  found  by  Saikow"'"^^ 
(1901)  and  the  following  data  for  its  range  of  existence  were  determined. 


f. 

Gms. 
Na«Ci04 
per  100 

Gms. 
Solution. 

Mols. 
Na,Cr04 
per  100       Solid  Phase. 

Mols. 

H,0. 

f. 

Gms. 
Ns«Ci04 

xoo  Gms. 
Sol. 

Mols. 
NatCxQ, 

per          SolidPha^ 
xoo  Mob. 
H,Q. 

17.7 

19.2 

43-65 
44.12 

8.62Na,Ct04.xoH,0 

8.77    " 

25.9 

46.3* 

9.57Na/H)4.«HyO 

+Ns«CtOK»HjO 

19-525 

21.2 

44-2* 
44- 64 

...      "  +Na,CtO4.6H,0 
8.96    Na,CtO4.6H,0 

28.9 
29.7 

46.47 
46.54 

9.64Na,CiO44Hd0 
967 

24.7 

45-75 

9-37 

31.2 

47.08 

9.88 

*  This  determination  by  Richards  and  Kelley  (191  x). 
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Solubility  op  Sodium  Chromatss  in  Water  at  30^ 

(Scfaidnemaken,  1906.) 

apoation  in  weight  per  cent: 

Of  Solution.  Of  Residue. 


^CKh. 

%NajO. 

%CrO». 

.  %NuO. 

Solid  PhtM. 

0 

±42 

•    •    • 

•     •     • 

NaOH.HsO 

3.00 

41.44 

S-83 

43.64 

NAOHaaO  +  Na^CKOt 

3.04 

40.89 

•     •     • 

•     •     • 

NafCrO« 

4  23 

35  51 

37.53 

36.57 

M 

6.64 

32.34 

37.73 

34.60 

•( 

15  19 

37.06 

37.07 

33.30 

*« 

10. 33 

29 -39 

15.48 

38.41 

NuCr04  +  Na4CiOt.xiH«0 

893 

38.49 

18. 09 

36.89 

Na«CrOft.i3UjO 

8.63 

36.91 

•     •     • 

•     •     • 

•• 

13" 

23  91 

1857 

35.93 

M 

18.44 

33.86 

•     *      • 

•     •     • 

M 

19.36 

33.98 

21.54 

25-31 

Na«CrOs.i3HsO  +  NaaCxOt^EbO 

17.84 

34.31 

36.34 

24    98 

Na4CrO«.4HiO 

28.83 

17.88 

31  97 

23 -47 

•• 

3893 

16.30 

40. 70 

20. 83 

M 

48.70 

16.49 

47-49 

19-75 

NAsCr04.4HaO  +  NaaOiOr^HtO 

50.68 

15-72 

•  •  * 

.  •  • 

Na«Cr907.aHsO 

58  08 

13.89 

62.76 

17.38 

M 

66.13 

13  70 

69.48 

16.06 

NaiCnOr^HiO  +  NaflCr«Oio£iO 

65.98 

14  15 

69.46 

15-15 

NaaCr^OMiliO 

68.46 

10.95 

73.88 

13.38 

NasCraOioilsO  +  NasCr«Qii.4H«0 

66.88 

98s 

71.27 

10.67 

NaK>«OiMHjO 

7006 

11.85 

83  95 

9  57 

"(?) 

69.04 

II. 04 

81.80 

6.43 

CrOi 

67.84 

9.81 

82.85 

5-42 

M 

64.48 

4.51 

79  49 

3.71 

M 

63.38 

0.0 

•  •  • 

M 

>  gms.  of  a  saturated  aqueous  solution  contain  at  30^: 

627  gms.  NajCrOi,  or  100  gms.  HjG  dissolve  87.36  gms.  NajCrOi. 

4  gms.  NatCfsOr,  or  100  gms.  HjO  dissolve  197.6  gms.  NaiCriOr. 

» gms.  absolute  methyl  alcohol  dissolve  0.345  V^^-  NaiCrOi  at  35^ 

(de  Bniyn,  1893.) 

ta  for  equilibrium  in  the  system  sodium  chromate,  sodium  sulfate  and  water 
'  and  at  35'  are  given  by  Takenchi  (19 15).  The  mixtures  were  rotated  at 
int  temperature  until  attainment  of  equilibrium  and  both  the  saturated 
ons  and  the  undissolved  residues  were  analyzed.  Very  extensive  tables  of 
i  are  given.  The  decahydrates  of  sodium  and  chromium  are  isomorphous 
be  results  show  that  these  two  salts  are  mutually  miscible  in  all  proportions 
'.  At  35^  the  solubility  curve  consists  of  three  branches.  The  solutions  of 
It  branch  are  in  equilibrium  with  decahydrated  mixed  crystals,  those  of  the 
I  branch  with  anhydrous  sulfate  and  those  of  the  third  with  both  anhydrous 
a  sulfate  and  hezahydrated  sodium  chromate. 
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Solubility  op  Sodium  Dichromatb  in  Alcohol  at  194*. 

(Rdnitser,  19 13.) 

An  excess  of  NatCri07*2H«0  was  shaken  with  absolute  alcohd  for  10  minotei 
and  the  mixture  filtered.  The  filtrate  contained  5.132  gms.  NatCrA>3Hip  per 
100  cc.  and  its  dit.*  was  0.8374.  The  solution  decompoKd  within  a  few  miauta 
with  production  of  a  brown  precipitate  and  evolution  of  an  aldehyde  odor.  The 
results  are,  therefore,  only  approximately  correct. 

SODIUM  CINNAMATK    C«H»CH:CHCOONa. 

100  gms.  HjO  dissolve  9.1  gms.  sodium  cinnamate  at  IS.20^ 

100  cc.  90%  alcohol  dissolve  0.625  S^*  ^t  I5-20^  (Squire  tod  OiM,  190$^ 

SODIUM  CITRATK  (CHs)sC0H(C00Na)i.5iH,0. 

Solubility  in  Aqueous  Ethyl  Alcohol  at  25'. 


(Seidell.  19x0.) 

Wt.  Per  cent 

duof 
Sat.  Sol. 

Gms.  Cai|0rN««.-     Wt.  Per  cent 

Sat.  Sol. 

GiM.CAOrKi>- 

qiVOHin 
Sofvent. 

5|HgO  per  xoo  Gms.     C^H(OH  in 
Sat.  SoL                Solvent. 

5,W)^«G. 

0 

1.276 

48.1                     40 

0.953 

iS 

10 

1. 190 

37-4               SO 

0.918 

14 

20 

1. 100 

25               60 

0.892 

O.J 

30 

1.006 

II. 8              100 

0.789 

0 

Data  for  equilibrium  in  the  system  sodium  hydroxide,  citric  acid,  phosphonc 
acid  and  water  at  20®  are  ^ven  by  Pratolongo  (191 3).  __„,^ 

The  author  fails  to  describe  clearly  the  terms  in  which  the  results  arc  cxpf«Wi 
consequently  their  exact  meaning  is  not  clear. 

SODIUM  (Ferro)  CYANIDE  Na«Fe(CN)«. 

Solubility  in  Water. 

(Conroy,  1898.)  , 

Gms.  Na4Fe(CN)5  per  loo  gms.  HiO       17.9      30 . 2      59 . 2    63 

SODIUM  FLUORIDE  NaF. 

100  gms.  sat.  aq.  solution  contain  4.3  gms.  NaF  at  18**.     Sp.  Gr.  of  solution  * 
1 .044.  (Myiius  and  Funli.  ^^^ 

Solubility  of  Sodium  Fluoride  in  Aqueous  Solutions  of  Hydro- 
fluoric Acid  at  21®. 

(Ditte.  X896.) 
Gms.  per  looo  Gms.  HfO.  Gms.  per  xooo  Gms.  H3O. 

o     HF  41.7  NaF  83.8  HF  22.9  NaF 

10       "  41.4    "  129.7    "  23.8    " 

45.8    "  22.5     "  596.4   "  48.8    " 

56. s    "  22.7     "  777.4    "  81.7     " 


Fusion-Point  Data  (Solubility,  see  footnote,  p.  i)  Are  Given  for  thb 

Following  Mixtures. 

NaF  +  FeFi.  (Puschin  and  Bukov.  1913.) 

"     +ZnFs. 

"      4-  Nal.  (Ruff  and  PUto,  1903.) 

"      4-  NaOH.  (Scarpa,  1915) 


II 


+  NaiSOi.  (Woltcra,  19x0.) 


SODIUM  FLUOSnJCATK  NasSiF<. 

100  gms.  HjO  dissolve  0.65  gm.  at  17.5",  and  2.45  gms.  at  lOO®.      (Stoiha,  i8j 
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a  FORMATI  HCOONa. 


Solubility  in  Water. 


(GroKbuff.  1903.) 

Got. 
ICOONa 
'looGmB 
Solutian. 

Mob. 
HCOONa 
per  100  Mob 

HiO. 

SnIM 
Phase. 

Gms. 
^0         HCOONa 
per  100  Gms. 
Solution. 

Mob. 

HCOONa 

perxooMob 

HjO. 

.Solid 
Phase. 

22.80 

7.82 

HC0ONA.3HiO 

^5  5 

SO  53 

27.0 

HCOONa.sH«0 

30 -47 

II. 6 

«• 

18 

49.22 

25-65 

HCOONa 

41.88 

19. 1 

M 

29 

50 -44 

26.9 

M 

44.92 

21.6 

M 

54 

53  80 

30 -8 

M 

44  73 

21.4 

HCOONa.aHsO 

74. s 

56.82 

34.8 

M 

46.86 

23  3 

M 

100. 5 

61.54 

42.35 

M 

48.22 

24.65 

M 

"3 

66.20 

51-8 

M 

Gr.  of  the  sattirated  solution  of  the  dihydrate  at  18**  —  1.3 17. 

FBiLiTY  OP  Sodium  Acid  Formate  (Expressed  as  Neutral 
Salt)  in  Aqueous  Solutions  op  Formic  Acid. 

(Groschttff.) 

Gms.  Mob. 

Solid  «« 


Mols. 

aCOONa    HCOONa 
riooGms.  periooMob. 
Sobtioo.         HgO. 


22  35 
29.62 

41.08 


19  5 

28.45 

47.1 


HCOONaaCOOH 


45-5 

70 

85 


HCOONa    HCOONa        Solid 
periooGms.  per  100 Mob.    Phase. 
Solutioo.        HtO. 

38.85        43.1       HCOONa 

41.27        47.5 

43  09      51-2 


IM  aLYCSBOPHOSFHATK  (Disodium)  OP(OCsH70,)(ONa)t.5HsO. 

;m8.  sat.  solution  in  HjO  contain  27.38  gms.  of  the  anhydrous  salt  at  i8^ 

(Rogier  and  Fiore,  19x3.) 


NaOH. 

Solubility  in  Water. 


(Pi 

ckcring,  1893;  Hyliitt  mnd  Funk  ( 

:DieU) 

,  1900.) 

Gns.NaOH 

tf*     %9^ 

Gms.  NaOH 

tfS     Vff  J 

per  loe 

>  Gms. 
Wstrrl 

Soad 
Phase. 

t: 

per  100  Gms. 

Solid 

Solutioo. 

Solutioa. 

Water. 

«  oaiB. 

8.0 

8.7 

Ice 

20 

52.2 

109 

NaOH.H«a 

16.0 

19. 1 

m 

30 

54  3 

119 

M 

19.0 

'i  s 

Ice+NaOH.7HsO 

40 

56  3 

129 

M 

22.2 

28-5 

NaOH.7HsO + NaOH.sHiO 

50 

59-2 

145 

M 

245 

32 -5 

NaOH.sHiO  +  NaOH.4HsO  « 

60 

63  5 

174 

M 

29.6 

42.0 

NaOH^iOa 

64. 

369.0 

222.3 

-fpt. 

322 

47  S 

NaOH.4HsO  « + NaOHjiHiO 

61. 

874.2 

288 

NaOH.HsO 
+  NaOH 

34  0 

Si-S 

NaOH.3iHsO 

80 

75-8 

3^3 

NaOH  (?) 

389 

63  53 

f.pt. 

IIO 

78.5 

365 

m 

45-5 

83  5 

NaOH.3iHsO+NaOH.sHsO 

192 

83  9 

521 

m 

50.7 

103.0 

NaOH.sHsO+ NftOHaaO 

vT.  of  sat.  solution  at  18^  ->  1.539. 

leterminations  of  the  Sp.  Gr.  of  sodium  hydroxide  solution,  see  Kohlrausch^ 

iTegscheider  and  Walter,  1905. 

[ma.  of  the  sat.  solution  in  water  contain  46.36  gms.  NaOH  at  15*. 

(de  Fofomad.  xgogaO 


SODIUM  HTDBOXIDK 


654 


1000  gms.  liquid  ammonia  dissolve  0.0025  gm.  NaOH  at  —40*. 

(Skonareswfcy  anid  TdutduDiik,  i^i) 
Data  for  equilibrium  in  the  system  sodium  hydroxide,  resorcinol  and  vater  at 
30**  are  given  by  van  Meurs  (1916). 
Fusion-point  data  for  NaOH  +  Nal  are  given  by  Scarpa  (1915). 

SODIUM  lODATK  NalOi. 


Solubility  in  WatBR.    (G«y-Loanc;  Kremen.  i8s6ft.) 


f. 


o'. 
2.5 


20'. 

9 


40*. 
IS 


6o».    &'.  wo*. 

21    27  34 


Gms.  NalOs  per  100  gms.  H/) 
Equilibrium  in  the  System  Sodium  Iodatb,  Iodic  Aero  and  Watbi  at  3p'. 


(MeerbuTg,  1905.) 


Gms.  per  100  Gms.  Sat.  Sol. 


UIO,. 

O 

1.98 

4.86 

5.86 

7.40 

9-73 
6.70 

7.80 
9IS 

9-93 


NalO,. 

9  36 

9.52 
10.22 

11.04 

11.60 

14.73 
II. 21 

10.30 

9 
8.71 


Solid  Phase. 
NaIOb.iiHiO 


Gms.  per  xoo  Gms.  Sat.  Sol. 


unstable 


«« 


+Na.0.aIA 
NsflOalA 


H10». 
11.20 

11.82 

11.62 

23.23 

32.68 

46.62 

55.48 

65.47 
76.19 

76.70 


NalOi. 

7-54 
7.20 

5.65 
3.^ 

2.91 
2.67 

2.12 
1.83 
1.42 

o 


Solid  Rust 

NadOalA 

"  +NaI(V«HI(^ 
NalOb-sHIOk 

M 
U 


+HID. 


mok 


SODIUM  IODIDE  NaI.2H«0. 


Solubility  in  Water. 

(de  Coppet,  1883;  see  also  Etard,  1884;  and  Kremers*  x8^6a.') 


20 

O 

10 

20 

25 

30 
40 

SO 


(t 


Grams  Nal  per  100  Gms.       Solid 

Water.  Solution.         ^haac. 
148.0  59.7    NaI.sHaO 

158.7  61.4 

168.6  62.8 

178.7  64.1 
184.2  64.8 
1903  65.6 
205  0     67.2 

227.8  69.5 


60 

65 

67 

70 

80 
100 
120 
140 


Grams  Nal  per  100  Gms. 


Water. 
256.8 

278.4 

293 
294 
296 

302 

310 
321 


Solution. 

72. 0 
73-6 

74.6 
74.6 

74-7 

75-1 
75-6 

76.3 


Solid 
phiie. 

NaljHiP 

H 

Nal 


The  eutectic  mixture  of  Ice  +  Nal-sHjO  is  at  —31.5*  and  contains  about  39 

per  cent  Nal.  (Meyerhoffet,  1904^ 

The  tr.  pt.  for  Nal.sHsO  +  NaI.2HjO  is  at  —13.5  and  the  saturated  soIutioQ 

contains  60.2  gms.  Nal  per  100  gms.  (Panfiloff.  iSejs^ 

The  tr.  pt.  lor  NaI.2HaO  +  Nal  is  at  64.3*  and  the  saturated  solution  contains 

74.4  gms.  Nal  jper  100  gms.  (Panfiloff.  1893.) 

100  gms.  HsO  dissolve  172.4  gms.  Nal  at  15®  and  the  du  of  the  sol.  is  1.8937. 

(Greenish.  1900.) 

100  gms.  sat.  solution  in  HjO  contain  65.5  gms.  Nal  at  30^.  (Cochetet,  19x0 

Solubility  of  Sodium  loDros  in  Alcohols  at  25*. 

(Turner  and  Bissett,  1913.) 

TOO  gms.  Methyl  alcohol,  CHj  OH  dissolve  90.35  gms.  Nal. 
Ethyl  "       CjHsOH        "       46.02 

Propyl         "       CHtOH        "       28.22 
Arnyl  "       CjHuOH        "       16.30 


4< 
II 
II 


(I 
<l 
« 
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f^uBiLiTT  OP  Sodium  Iodidb  in  Aqueous  Ethyl  Alcohol  at  3o^ 

(Cocberet.  191  x.) 

r  xoo  Cms.  Sat.  Sol.      _  ...  _.  Cms.  per  too  Cms.  Sat.  Sol. 

<>  »      Soud  Pbaw.  «•  ••*  •.. 

CtHiOU. 
2  O  NaI.aHi0 


3.42 
^8.5 
28.5 
41.7 


<« 

M 
M 


Nal. 

CUaOH. 

soua  roaw. 

38.5 

53.2 

NaI.aH^ 

37.49 

55. 37 

"+NaI 

35.65 

59.24 

Nal 

33.24 

61.78 

It 

30.90 

68.70 

«« 

I  are  also  given  for  the  solubility  of  mixtures  of  Nal  +  NaaCOs  in  aqueous 
Icohol  at  30^ 


jBiLiTY  OF  Sodium  Iodide  in  Absolute  Ethyl  Alcohol  at  Temp- 
eratures UP  TO  THE  Critical  Point. 

(Tyrer,  1910a.) 


Gma.  Nalper 
oGiitt.CtHcOH 

f. 

Cms.  Nal  per 
xoo  Cms.  CsH/)H. 

f. 

Gmii.  Nal 

xooGms.  Cfl 

43-77 

120 

45.2 

240 

32.7 

44.25 

160 

45 

250 

26.2 

44.50 

180 

44.3 

255 

21 

45 

200 

42.3 

260 

10.8 

45- 1 

220 
230 

•  crit. 

38.5 
36.2 

t.  of  solution. 

261 . 5* 

8.6 

.OH. 


mixtures  were  placed  in  sealed  glass  tubes  which  were  heated  in  a  specially 
tcted,  electrically  heated  air  bath.  The  temperature  at  which  the  last 
f  salt  just  dissolved  was  determined  in  each  case.  The  experiments  were 
rith  very  great  care.  Results  are  also  given  for  the  solubility  of  sodium 
in  the  vapor  of  ethyl  alcohol  above  the  critical  point. 


OLUBILITY  OF  SODIUM   lODIDE  IN   MIXTURES  OF  AlCOH(M.S  AT  25^ 

(Hen  and  Kuhn,  1908.) 

^JOH  +  CHsOH.      In  CH/)H  +  CHtOH.      In  C,H»OH  +  C,H,OH. 


^           dmmOi 

Cms.  Nal 

Percent 

dmm  of 

Cms.  Nal 

Per  cent 

rf..of 

Cms.  Nal 

per  100  cc 

C>H,0H  in 
Mixture. 

mm         ^^      £^        . 

perioocc. 

C,H,0H  in 

Mm 

^^     .       ^^     a 

perioocc. 

Sat.  Sol. 

Sat.  Sol. 

Sat.  Sol. 

Sat.  Sol. 

Mixture. 

Sat.  Sol. 

Sat.  Sol. 

1.0806 

35- 15 

0 

I  3250 

63.22 

0 

1.0806 

35.15 

1 .  1029 

37.68 

II. II 

I • 2853 

58.45 

8.1 

1.0732 

34.60 

I.I123 

38.71 

23.8 

1.2528 

54.64 

17  85 

1.0720 

34.05 

I. 1742 

45.98 

65.2 

I . 1387 

40.71 

56.6 

1.0276 

28.41 

1      I. 2741 

57.44 

91.8 

1.0420 

29.14 

88.6 

I. 0130 

26.13 

1.2886 

58.92 

93.75 

I. 0178 

26.49 

91.2 

1. 0104 

25.88 

1.3056 

61.10 

100 

0.9968 

24.11 

95-2 

1.0020 

24.74 

1.3250 

63.22 

100 

0.9968 

24.11 

Solubility  of  Sodium  Iodide  in  Several  Solvents. 

(At  aa.5*.  de  Bruyn.  1892;  at  ord.  temp.  Rohland,  1898;  Walden,  1906.) 

Cms.  Nal  Cms.  Nal  per  100  cc. 

Solvent.  f.  per  100  Cms.  Solvent.  Sat.  Solution. 

Solvent.  at  o*.        at  is'- 

Le  Ethyl  Alcohol       22.5  43.1  Acetonitrile        22.09     18.43 

Vlcohol,  Ji5  =  0.810  ord.  temp.  58.8  Propionitrile        9.09      6.23 

te  Methyl  Alcohol    22.5  77.7  Nitro  Methane    0.34      0.48 

Alcohol, <fii=  0.799 ord.  temp.  83.3  Acetone  very  soluble 

Alcohol, Ju==  0.816  ord.  temp.  26.3  Furfural  ...       25.10 
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SoLUBiLiry  OP  Sodium  Iodidb  in  Acbtaiodb. 

(M aMGhtttkin,  1908.) 


Cms.  per  xoo  Gms. 


S. 


t*       . 

NaI.aCHr 
CONHt 

82    in.pi.ofpiue 

78     9.5 

74  18 

70  25.5 

66  31.9 

62  37.3 

58  41.9 

54  46.1 

SO  SO 

46  S3  7 

41. S  577 


.Sol. 


NaL 


Solid  Phai^ 


10.08 

14 
17.86 

20.9 

2344 

258 

28 

30- 1 
32.3 


CHiCONHi 


(« 


II 


II 


II 


II 


II 


II 


IC 


II 


"  +NAl.aCH,CONH^ 


50 
60 

70 

80 

90 
100 
1 10 
120 
125 
150 
175 


Gins,  per  too  Cms. 
St,SoL 

CONHt    ""**' 


59 
60.5 

62.2 

64.2 

66.5 

69.2 

72.6 

78.7 

84.7 
85.1 

85.5 


33 

33-9 
34.8 

35-9 
37.2 

38.7 
40.6 

44 
47-4 
47.7 
47.9 


N^ 


100  cc.  anhydrous  hydrazine  dissolve  64  gms.  Nal  at  room  temp. 

(Welsh  and  Broderm 

SODIUM  lODOMEBCURATK 

A  saturated  solution  at  24.75*,  prepared  bv  adding  Nal  and  Hgis  in  exc 
water,  contained  ^.59%  Na,  25%  He,  58.25%  I  and  12.3%  HiO,  correspo 
to  0.20  mol.  allcali,  0.12  mol.  Hg  and  045  mol.  I.  O^vboia 

SODIUM  MOLTBDATK  NasMoOi. 

Solubility  in  Water. 

(Funk,  x9ooa.) 


Solid  PI 


u 


(* 


Mols. 
Na«MoO« 

per  100 
[0IS.H1O. 

5  •  65     Na,MoOi 

5.70 

5. 78 

6.14 
7.32 

d  of  the  sat.  sol.  at  18**  is  1.437. 

100  gms.  H2O  dissolve  3.878  gms.  sodium  trimolybdate,  NasMo^Oio,  at  20 
13.7  gms.  at  100®.  lUTlik 

1 00 cc.HjO  dissolve  28.^9  gms.  Na2O.4MoOj.6H2O at  21",  i«  —  1.47.  (Wemix 

Fusion-point  data  for  Na2Mo04  +  Na2W04  and  NatMoOi  +  NaiSOi  are 
by  Boeke  (1907). 


V. 

Gms. 

Na,MoO« 

per  100  Gms 

Solution. 

Mols. 

Nj^J?*      SoUdPh.se. 
.   per  xoo 

Mols.HsO. 

Gmii. 
*•           NatMo04 

per  xoo  Gms 
Solutioii. 

0 

30  63 

3 .  86     Na,MoO«.xoH,0 

155        3927 

4 
6 

3383 
35.58 

4-47 
483 

18             3940 

32           39  82 

9 

38.16 

5-39 

515       4127 

10 

39- 28 

5.65     Na.Mo04.aH,0 

100          45.57 

SODIUM  NITRATE  NaNOs. 

Solubility  in  Water. 

(Mulder;  Berkeley,  X904;  see  also  Ditte,  1875;  Maumee,  X864;  Etard,  X894.) 


f. 

Gms.  NaNOs  per  100  Gms. 

Mols.  per 
Liter. 

V. 

Gms.  NaN(>i  per  xoo  Gms. 
Solution.            Water. 

I 

Solution. 

Water. 

0 

42.2 

72.9-  73     * 

'  6.71* 

80 

59.7 

148  -148.    * 

] 

10 

44-7 

80.8-  80.5 

7.16 

100 

64.3 

180  -175-8 

] 

20 

46.7 

87.5-  88 

7.60 

120 

68.6 

218  -208. 8t 

] 

25 

47.6 

QI      -  92 

7.80 

180 

78.1 

356.7 

30 

48.7 

Q4.0-  96.2 

8.06 

220 

83.5 

506 

40 

50. 5 

102    -104.9 

8.51 

225 

915 

1076 

50 

52.8 

112      -114 

8.97 

3^St 

100 

00 

60 

54  9 

122      -124 

9.42 

•   •   • 

*  Berkeley. 

T 

at  XX9*. 

I  m.pt. 
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(LUBILITT  0¥  SODIUM  NiTRATB  IN  AQUEOUS  AmMONIA  SOLUTIONS  AT   I5'. 

(FedoCicff  and  Koltonoff.  1914) 


In  Aqueous  NHs. 


In  Aqueous  NHt  +  NHiNOt. 


mci 

\nn».  per  i 

uo  \jn]9.  ag^ 

.SoL 

NH». 

NaNOi. 

^53 

13.87 

7503 

^3S 

17.28 

73.99 

312 

20.38 

73.18 

^liOf 

Sat.Sol. 

1.324 
1.330 


Cms.  per  100  Gins.  H^. 


NHs.  NH«NOt.    .    NaNOt. 

12.91  83.51  74.10 

16.97        128.9  69.40 


bujty  of  Sodium  Nitrate 

(Eogd, 


IN  Aqueous  Solutions  of  Nitric  Acid  at  o* 

1887;  see  also  Schultx,  x86a) 


ralents  per 

xo  cc.  Sc 

lufino. 
0.. 

Sp.  Gr.  of 
Solutioas. 

uraiT 

IS  per 

xoo  cc.  Solut 

NaNO^ 

HN 

NaNQ(. 

hnos: 

66.4 

0 

1. 341 

56 -5 

000 

63  7 

a. 6$ 

1-338 

54 

2 

1.67 

60.5 

5 

7 

^33^ 

51 

.48 

3-59 

56.9 

8 

8 

I  324 

48 

42 

5-55 

52.75 

12 

57 

1. 312 

44 

.88 

7.92 

48.7 

i6. 

9 

1.308 

41 

44 

10. 65 

39  5 

»7 

0 

1. 291 

33 

61 

17.02 

35  I 

32 

25 

1.285 

29 

.86 

2033 

311 

37 

25 

1.282 

26 

.46 

23.48 

23 -5 

48 

0 

1.276 

20 

0 

30. 26 

18.0 

57 

25 

1.276 

15 

32 

36.09 

12.9 

71 

0 

1. 291 

20 

97 

44.76 

olubility  of  Mixtures  of  Sodium  Nitrate  and  Potassium  Nitrate 

IN  Water  at  20**. 

(Camelly  and  Thomson,  1888.) 


htceat 

!^aN0kia 

Idtures 

Gms. 

per  IOC 
HsO. 

>  Gms. 

Percent 

NaNOiin 

Mixtures 

Used. 

Gms. 

per  IOC 
H,p. 

»  Gms. 

Uied. 

NaNQ,. 

KNOs. 

KaNQ(. 

KNO|. 

100 

86.8 

0 

45-7 

53-3 

34-7 

90 

96.4 

132 

40 

45-6 

35-5 

80 

98.0 

38.5 

20 

20. 8 

33  3 

60 

90.0 

47.6 

10 

9  4 

315 

50 

66.0 

40.0 

0 

00 

33-6 

X)  gms.  H1O  dissolve  24.9  gms.  NaCl  +  53.6  gms.  NaNOs  at  20^ 

(Radorff.  X873;  Karsten;  Nicol  189 1.) 


Solubility  of  Sodium 


Nitrate  in  Aqueous  Solutions  of  Sodium 
Hydroxide  at  o**. 


(Engel.  x89x.) 

Mniigrun  Mols.  per  10 

Sp.  Gr. 

Grams 

PW 

loecc 

cc.  Solutioo. 

of 
Solutions. 

Solution. 

l^ajO.                 NaNOs. 

NaOH. 

NaNO): 

00                   66.4 

I   341 

00 

56  SO 

2.87s              62.5 

^33^ 

2 

30 

53 

19 

61                   5715 

1-333 

4 

.89 

48. 

63 

".75            475 

I  327 

10 

21 

40 

4a 

36.0                   29.5 

1.326 

20 

83 

25 

10 

390                   17.5 

I  332 

31 

25 

14 

89 

45.88                 13.19 

I  356 

36 

76 

II. 

33 

60. 88             6.05 

1. 401 

48. 

75 

S 

15 

\ 
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Data  for  equilibrium  in  the  system  sodium  nitrate,  sodium  sulfate  and  '^'^ 
10%  20*,  25°,  30*,  34**  and  35**  are  given  by  Massink  (1916,  1917). 

Solubility  of  Sodium  Nitrate  in  Aqueous  Solutions  op  Sod^"^ 

Thiosulfate. 

(Kxemaim  and  Rodemund,  1914.) 
Results  at  9% 


Results  at  25% 


Gms.  per  100  Cms. 


ss. 


Sol. 


NaNOt. 

33  31 

22.57 
4.22 


Na.SA. 
12.26 

23  41 
34.77 


Solid  Phaae. 

NaNOt 

"      +Na,SA.sHdO 
NatSAs^ 


Gntt.  per  xoo  Gma. 


^£f 


Sol. 


Solid  PI 


NaNOt. 

35. 42 
25.40 
19.90 
18.02 

4.33 


Na,SA. 
12.72 
24   25 

31.81 
32.83 
40.50 


NaNOb 


+Ni 


Solubility  of  Sodium  Nitrate  in  Alcohch^s. 

100  gms.  abs.  methyl  alcohol  dissolve  0.41  gm.  NaNOs  at  25% 
100  gms.  abs.  ethyl  alcohol  dissolve  0.036  gm.  NaNOt  at  25% 


(de 


Solubility  of  Sodium  Nitrate  in  Aqueous  Ethyl  Alcohol  at 

Different  Temperatures. 

(BodlAnder,  1891 ;  Taylor,  1897;  Bathrick,  1896.) 


Ref 

mlts  at  13** 

(B.) 

• 

Results  at  16.5*  (B.) 

• 

Sp.  Or.  of 

Gnu.  per  100  cc.  i 
CflH«OH.      H3O. 

yJutioo. 
NaNQ(. 

Sp.Gr.of 
Solutions. 

Gms.  per 
CAOH. 

100  cc.  Solution. 

SoludoQs. 

HsO. 

NaN'Oa^^ 

I   3700 

00         75.34 

61.66 

3745 

00 

75  25 

62. 2<^ 

1-3395 

3 -08    73 

53 

57-34 

3162 

6.16 

70. 82 

54.645-^ 

1. 3120 

6. 01     71 

81 

53-39 

2576 

11.60 

68.10 

46. 0^^* 

I . 2845 

8.30    70 

85 

49  30 

2140 

16. 49 

65.04 

3983c 

1.2580 

10. 91     69 

47 

45-42 

1615 

22.17 

61.67 

32 -31^ 

1-2325 

13  77    67 

12 

42.36 

0855 

32.22 

52.92 

23-41^ 

I. 2010 

16.46    66 

16 

37  48 

0558 

37-23 

48.50 

19-85^ 

0050 

43  98 

42.78 

13-74 

0 

.9420 

52.60 

32.13 

9  47 

0 

9030 

60. 00 

25   65 

4-65 

0 

.8610 

63.16 

21.31 

1.63 

Results  at  30*  (T.). 

Results  at  40**  (Bathik^. 

Wt.  per  cent               Gms.  NaJJOi 

Wf 

t. 

Com.  NaNOk 

Alcohol 

in                 per  xoo 

ums. 

"ter  cent 
Alcohol. 

per  100  G 
Aq.  Alcob 

ma. 

Solvent.           Solution. 

Watef. 

3L 

0 

49.10 

96-45 

0 

104.5 

5 

46.41 

91-15 

8 

22 

908 

10 

43-50 

85-55 

17.4 

73  3 

20 

37-42 

74-75 

26. 

0 

61.6 

30 

3^-3^ 

65.10 

36 

0 

48.4 

40 

25-14 

55-95 

42. 

8 

40.6 

50 

18.94 

46.75 

55  3 

27.1 

60 

12.97 

37-25 

65 

I 

18. 1 

70 

7.81 

28.25 

77 

.0 

9  4 

90 

I  .2 

I 

12.25 

87 

2 

4.2 
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Solubility  of  Sodium  Nitrate  in  Aqueous  Alcohol  at  25* 

(Annslrong  and  Eyre,  x9xo-xi.) 


Solvent. 
, * , 

Mob.  OHftOH       .       Gms.  C.H«0H 
per  xooo  Gms.  H^.       per  xooo  Gms.  H|0. 


O 

0.25 
0.50 
I 

2 


O 
II. 51 
23.03 
46.06 
92.12 


Gms.  NaNO^ 

per  100  Gms. 

Sat.  Sol. 

47-93 

47  32 

46.73 

45-43 
43-04 


UBiLiTT  OF  Sodium  Nitrate  in  Aqueous  Solutions  of  Acetone. 


Results  at  30^ 

(Taylor,  X897O 


Results  at  40^ 
(Bathrick,  1896.) 


Wt.  per  cent 

Aortone  in 

Solvent. 


Gms.  NaNOs 
per  lop  Gms. 

Solutioa. 


O 
S 

9 

20 

30 

40 

so 
60 

70 
80 
00 


09 


49.10 
46.96 

45-11 
40.10 

3508 

29.80 

24-34 
18-55 

13-15 
7.10 

1.08 


Water. 
96-45 


Ant 


Wt. 
cent 
one. 


93 

90 

83 

77 
70 

64 

59 
50 
38 

20 


20 
40 
70 
20 

75 
40 

95 

50 
20 

20 


0.0 

8.47 
16.8 

25.2 

34-3 
44.1 

53-9 
64.8 

76.0 

87.6 


Gms.NaNO» 
per  xoo  Gms. 
Aq.  Acetone. 

los 
91.2 

78-3 
66.4 

57-9 
46.2 

32.8 

23  0 

10.8 

3-2 


ins.  hydroxylamine  dissolve  13.1  gms.  NaNOs  at  17-18^     (de  Bruyn,  xSgt.) 
c.  anhydrous  hydrazine  dissolve  100  gms.  NaNOs  at  room  temp. 

(Welsh  and  Brooerson,  X9X5.) 
»n-point  data  for  NaNOs  +  NaNOs  are  given  by  Bruni  and  Men^hini 
[910). 

Its  for  NaNOs  +  SrNOs  +  KNOs  are  given  by  Harkins  and  Clark  (1915) 
ults  for  NaNOs  +  TlNOs  by  van  Eyk  (1905). 


m  NirUTK  NaNOj 

i* 

Solubility  in 

Water. 

(Oswald,  X9xa, 

19x4.) 

«                Gms.  NaNOi  per 
xoo  Gms.  Sat.  Sol. 

Solid  Phase. 

f. 

Gms.NaNO, 
xoo  Gms.  Sat. 

IS. 

Solid  Phase. 

^-S                      9-1 

Ice 

30 

47.8 

NaNOh 

)                        23.8 

u 

40 

49.6 

4« 

^S              29.6 

M 

52.5 

SI -4 

M 

;.S  Eutec.  39.7 

"    +NaN0b 

65 

54 -6 

M 

;                 40.8 

NaNOh 

81 

57-9 

•« 

^                     41.9 

44 

92 

59-7 

(« 

>                     43.8 

*i 

103 

62.6 

(« 

>                  45.8tf-x 

^S8s)   " 

128 

68.7 

«l 

ms.  HiO  dissolve  83.3 

gms.  NaNOi  at  1 

5*. 

(Divers.  X899.) 

jnis.  HjO  dissolve  83.25  gms.  NaNOi  at  15®. 

(v.  Niementowski  and  v.  Roszkowski,  1897.) 

jms.  HiO  dissolve  73.5  gms.  NaNOs  at  15%  rfii  -  13476. 

(Greenish  and  Smith,  x9ox.) 
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Solubility  of 
Nitrate 

Results  at  o^ 

Cms.  per  100  Cms.  H|0- 


Sodium  Nitrite  in  Aqueous  Solutions  of  SodiOI^ 
AND  Vice  Versa  at  Several  Temperatures. 

(Oswald.  1913. 1914) 


Results  at  2I^  Results  at  52^ 

Gms.  per  xoo  Cms.  H^.   Cms.  per  loo  Cms.  H|Q. 


NaNOi. 

73 
68 

67 

64.9 

SO. 3 
30.2 

o 


NaNQi. 
O 

19 

36.3 

41.7* 
46.8 

55-4 
74.2 


NaNOt. 

84.75 
81. 1 

79-7 

73-8 

731 
64.2 

46.8 

21.6 

o 


NaNQi. 
O 


9 
23 
SO 
54 

56 
62 

74 
89 


S 
8 

5* 

7 
8 

7 
3 


NaNO^ 
108.8 

104.3 

99-5 
98.8 

65.2 

44.2 

27.2 

14.7 
O 


NaNO^ 
O 
20.6 

43-2 
82      ' 

88 

92 

lOI 


9 

4 


109 
118 


Both  salts  in  solid  phase. 


.a 


Results  at  I^^' 
Gtns.  per  100  Gi<i^j!t"^ 
NaNOfe.         K^^ 
166 

153-3 

148.8 
142.4 

100 
60.1 

O 


120^  - 
14^   -^ 
181:   •  * 


Similar  results  are  also  given  for  18^,  65^  Si**  and  92®. 
100  gms.  HjO,  simultaneously  saturated  with  both  salts,  contain  53.9 
NaNOs  +  11.8  gms.  NajSOi  at  I6^  (Oswrnld. 


Solubility  of  Mixtures  of  Sodium  Nitrite  and  Silver  Nitrite  in  W. 

AT  14®  AND  AT  22**.    (See  also  p.  620.) 

(Oswald,  19x2,  X9X4-) 


Results  at  14^ 

Gms.  per  100  Gms.  KW). 
^aNO^. 


Results  at  22^ 

Gms.  per  xoo  Gms.  I^. 


55 
74.7 


AgNCV 
15-2 

"•3 


NaNOi. 
58.3 
78.3 


AgNOi. 
21.5 

13 -4 


Solid  Phase  in  Eadi  Case. 

AgNO|+Na»A&(NQi)«.HsO 
NaNOh+Na,Agt(NO^«.HiO 


100  gms.  abs.  methyl  alcohol  dissolve  4.43  gms.  NaNOi  at  IJ.5**. 

100  gms.  abs.  ethyl  alcohol  dissolve  0.31  gm.  NaNOj  at  19.5  .      (de  Bnjjm, 


SODIUM  RHODONITRITE  Na6Rhs(N0s)is. 

100  gms.  H2O  dissolve  40  gms.  at  17*,  and  100  gms.  at  ico*. 


(Laae,r99oJ 


SODIUM  OLEATE  CgHnCHrCHCCHOTCOONa. 

Solubility  in  Water  and  Aqueous  Bile  Salts. 

(Moore,  Wilson  and  Hutchinson,  1909.) 
Solvent. 

Water 

Aq.  5%  Bile  Salts 

Aq.  5%  Bile  Salts  +  i%  Lecithin 


Gms.  Oleate  per 
100  Gms.  Sat.  SoL 

5 
7.6 

II. 6 


SODIUM  OXALATE  Na2Ci04. 

Solubility  in  Water. 

(Souchay  and  Leussen,  1856;  Pohl,  xSst.) 
V.  15.5*-  ai-8*. 

Gms.  Na«C204  per  loo  gms.  H2O  3.22  3 .  74 

100  gms.  sat.  solution  of  sodium  oxalate  in  water  contain  3.09  gms.  NatCA  at 

15**  and  4.28  gms.  at  50®.  (Colaiii.  i9ii) 

100  gms.  95%  formic  acid  dissolve  8.8  gms.  NasCiOi  at  19.3*.       CAacfaaa.  19114 


6.33 
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i  OXALATE 

(7BILITY  OF  Mixtures  of  Sodium  Oxalate  and  Oxalic  Acid  in 

Water  at  25^    (Foote  and  Andrew,  1905.) 


Gmft.  per  100  Cms. 
Solution. 

Mols.  per  xoo  Mola. 
HiQ. 

Solid 
Phase. 

yc«Q«. 

NuCiO*. 

riiCaO*. 

NasCsO«. 

[0.20 

•    •    • 

2.274 

•    •    • 

HrfV>«jH,0 

to.  50 

0.83 

2.370 

0.130 

H^CsO«.aHsO  +HNaC|Qft.H^ 

915 

0.71 

2.032 

0.106* 

6.SS 

0.86 

1-493 

0.125 

Double  Salt.  HNaCaQft.H«0 

1. 14 

1-25 

0.234 

0.172 

0.47 

3  20 

0.098 

0446. 

043 

385 

0.090 

0.541 

HNaCs04iIaO + Na«CsO« 

•  •  • 

3.60 

•  •  • 

0.502 

NajCO* 

iLiTY  OF  Mixtures  of  Sodium  Oxalate  and  Other  Sodium  Salts 
IN  Water  at  15**  and  at  50®.    (Coiani,  1916.) 

Cms.  per  100  Cms.  Sat.  Solution.  ^1^  Phase 


0.027  NasCA  +  26. 28  NaCl 

Na.C/)4+NaCl 

0.063        "       +  26.64 

a 

(*         1     •« 

0.86          "       +io.26NaiS04 

Na,C/)4+Na,S04.xoH/) 

0.22          "       +31-95 

II 

«       +Na,S04 

0.051        "        +  45-86  NaNOj 

Na,Q04+NaN0k 

0.047      "      4-  53-06 

II 

«        1        «i 

[LIBRIUM  IN  THE  SYSTEM  SODIUM  OXALATE,   UrANYL  OXALATE  AND 

Water  at  15®  and  50**. 

(Coiani,  191 7.. 

) 

Results  at  15"". 

Results  at  50**. 

criooGms. 

Cms.  DC 

7 100  Cms. 

at.  Sol.                       Solid  Phase. 

Sat.  Sol. 

Solid  Phase. 

UOiCiO*. 

5la.C<04. 

U0,(J,04. 

0            Na.Ci04 

4.28 

0 

Na.Ci04 

3.14     "  +ai.a.S 

903 

13  t)9 

"  +2.1.2.S 

5.01      a.i.a.s-f3-».Sii 

4.62 

12.33 

a.i.2.s+a.j.3.s 

■2 .  65      2^5.11  +U0,Ci04.3lW> 

3.60 

9.84 

a. 3.3.5-1-3.4.5. XX 

0.47     U0»C/)4.3H,0 

1. 01 

3.58 

a.4-5x  X  -f  UOkQ04-3H^ 

0 

I 

U0,.C/)4.3H/) 

■  Na,(UO,)(C,04)a.5HA    2.2.3.5  =  Naa(UO,),(C,04)s.5HA    24.5"  = 
fOi)4.(CA)».iiHA 

M  PALMTTATE  CH,(CHi)i4C00Na. 

ns.  sat.  solution  in  HtO  contain  0.2  gm.  sodium  palmitate. 

ns.  sat.  solution  in  5%  aq.  bile  salts  contain  i  gm.  sodium  palmitate. 

ms.  sat.  solution  in  5%  aq.  bile  salts  +  1%  lecithin  contain  2.4  gms. 

palmitate.  (Moore,  Wilson  and  Hutchinson,  1909.) 

litt  or  Sodium  Palmitate  in  Palmitic  Acid.    (Donnanand  white,  x9xx.) 


GiDS. 

Na  Palmitate 
per  xoo  Gms. 
liqaid  Phase 

2.3 
4.96 

7.98 

12.28 

13.72 
15-56 


Gms.  Na  Palmitate 
per  100  Gms. 
Solid  Phase  (Na  t*. 

PalmiUte-l- 
Palmitic  Add). 

0.7  71 

II. 12  72.9 

1378  735 

16.36  76 

18.70  79.2 

26.55  82 


Gms. 
Na  Palmiute 
per  100  Gms. 
Liquid  Phase. 

22.60 
28.65 
29.07 

30-7 

33.36 

36.02 


Gms.  Na  Palmiute 

per  TOO  Gms. 

Solid  Phase  (Na 

Palmiute + 
Palmitic  Add). 

25  38 
35.05 

35.23 

35.9 
35.66 

39.64 


ilid  phases  form  three  series  of  solid  solutions. 

aal  apparatus  was  devised  for  preparing  the  saturated  solutions  and  filter- 

,  the  solid  phaaes. 
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SODIUM  p  NITBOPHENOL  C«H«.0Na(i).N0s(4). 

Solubility  in  Water  and  in  Aqueous  Normal  S(h.utions  of  Non- 
Electrolytes. 

(Goldschmklt,  1895.) 


Cms.  CsH4.0Na(x)^Os(4)  per  xoo  Cms.  Solution  in: 


23-7 

38.6 
30.6 

35.9 

j6.i 
40.3 

45-2 
so.  I 


Water. 

5-597 
6.721 

7.256 

8.125 

8.851 

8.883 

9.881 

"•235 
12.730 


Alcohol. 

5-615 
6.874 


Urea. 
6.344 

7.489 


Glycerine. 
6.188 

7.440 


Acetone.  Propjonitril.  AcetonttrU.  Uidbiit 
6.325        0.357       6.065     6.530 

7.498      7.571      7.328    7-^ 


8.318      9.000      9.035      9.035      9.066      8.886    9.507 


10. 147 

".513 
^3-^33 

The  solid  phase  is  C6H40Na.NC)|.4H«0 
above  36®  in  each  case. 


9.683 
10.666 
13.068 

13.555 


9.688 
10. 777 
13.339 

13. 785 


9.665      9. 911      9.667    10.248 
10.695     10.905     10.667    11.379 

•  *•  ••*  •••  A*  * 


below  36^  and  C:*H4ONa.N0i.2H,0 


SODIUM  PHOSPHATE  (Ortho)  Na«P04.i2HsO. 

Solubility  in  Water, 

(Mulder). 


f. 

Gms.  ] 

[)er  100 

f. 

Gms.  per  loo 

f. 

Gms.  per »» 

Gnu. 

H/). 

Gms.  H^. 

GmH^- 

0 

I 

s 

25 

15. S 

60 

55 

10 

4 

I 

30 

20 

80 

81 

20 

II 

40 
50 

31 
43 

100 

108 

SODIUM  Hydrogen  PHOSPHATE  NasHP04.i2HsO. 

Solubility  in  Water. 

(Shiomi,  1908;  Menzies  and  Humphrey,  1912.) 


Gms.  Na«HPO« 

Gms.  Na,HPO« 
per  xoo  Gms. 

f. 

per  100  Gms.        Solid  Phase. 

V. 

Solid  Phut 

HjO. 

H,0. 

-  0.43 

1 .  42         Ice 

45 

67.3 

Na«HP0«7H/) 

—  0.24 

0.70 

47.23 

76.58(8) 

M 

—   o.5Eutec. 

"+Na,HP04.i2Hrf) 

48.3tr.pt. 

;  ! !       (8)  { 

Na,HPO4.7H,0+ 

+0.05 

1.67         Na,HP04.i2H,0 

48       " 

Na,HP0,.3H/) 

10.26 

3.S5(S)   • 

SO 

80.2            Na,HPQ,.2H/) 

iS-ii 

5.23(8)   ' 

ss. 17 

81.4  (S) 

«« 

20 

7.66 

60 

82.9 

« 

25 

12 

70.26 

88.11(8) 

«« 

30.21 

20.81  (S)  " 

80 

92.4 

(( 

30.76 

23.41  (S)  " 

89.74 

102.87(8) 

«t 

32 

25.7 

90.2 

lOI.I 

•« 

33.04 

30.88 (S)  - 

95      tr.pt. 

•    •    • 

"  +Naaffa 

34 

33.8 

95.2    " 

...    (S) 

((                             M 

35.2  tr.pt. 

r  (( 

•    •    • 

+Na,HP04.7H,0 

96.2 

104.6 

NacUPO, 

36.4s     " 

...    (S)  " 

99.77 

102.15(8) 

M 

37.27 

47.51(8)       Na.HP04.7H,0 

105 

103.3 

M 

39-2 

51.8 

(1 

120 

99.2 

M 

Results  marked  (S)  by  Shtomi,  all  others  by  Menzies  and  Humphrey. 

100  gms.  H2O  dissolve  12.2  gms.  NaiHP04  at  25**,  determined  by  refractomete 

(Osaka,  i9oj-£ 
1 00  gms.  HsO  dissolve  5.23  gms.  NasH  PO4  at  1 5**,  dn  =  1 .049.  (Greenish  and  Smith.  1901 
100  gms.  alcohol  of  du  =  0.941  dissolve  0.33  gm.  NasHr04  at  15.5^ 
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rM  Dihydrogen  PHOSPHATE  NaHsP04. 

Solubility  in 

Water. 

(liiiidsa,  X9II 

-la.) 

Cknt-NaHtPQi 

GiiB.N*H|FOk 

per  100  Gms. 

StmVfmm, 

f. 

per  100  Gnu. 

Solid  Phase. 

H^. 

H(0. 

57.86 

NaH«PO||.aByO 

45 

148.20 

NaH«PQi.B^ 

63.82 

M 

SO 

158.61 

II 

69.87 

M 

55 

170.85 

II 

76.72 

M 

57 

175.81 

M 

85.21 

M 

57-4«' 

•  Pl.          •    •    • 

"  +NaH|PO|| 

94.63 

M 

60 

179.33 

NaHtPOi 

106.4s 

M 

65 

184.99 

11 

120.44 

M 

69 

190.24 

II 

138.16 

W 

80 

207 . 29 

M 

>  tr.  pt.      ... 

"  4-w«npo^m) 

90 

225.31 

M 

142. ss 

N*BiF(VBiO 

99.1 

246 . 56 

M 

rM  Acid  PHOSPHATE  NaHtP0«.HiP04. 

LiTY  IN  Water  and  in  Anhydrous  Phosphoric  Acid,  Dbtbrminbd 

BY  THB  Synthetic  Method. 

(Parravuio  and  Mieli,  1908.) 
Solubility  in  Water.  Solubility  in  HsPCV 


Gms. 

Gms. 

Gms. 

HSKper 
100  Gms. 

Solid  Phase,      t*. 

NaILPO«.. 
EMaPU 
100  Gms. 

Solid  Phase. 

NaILP0«.. 

t*.        ^*aper 

xooGms. 

Sat.SoL 

^ 

Sat.  Sol. 

Sat.SoL 

f     20.77 

ke           79.7 

87.48 

NaHtPOi 

98. s  52.72 

)     26.92 

85 

88.65 

ti 

III          69.59 

^  34.15 

*          IOI.7 

91.47 

'*+NaHJ»0..H,P04 

"9       77. 55 

56.66 

104.5 

92.67 

NaH|PQ«.H|P04 

122        81.71 

80.46 

NaH«PO|    IIO 

95. 79 

M 

123        87.20 

81.82 
f  83.68 

119 

-        126. 5 

97.99 
100 

M 

^      m.  pt.  of  the  H1PO4  -  4o.6< 

.  are  also  ffiven  for  the  fusion  points  of  NaHtPOi  +  HsPOi. 

m-point  c&ta  for  mixtures  of  NaPOi  +  NaiPtOi  are  given  by  Parravano 

Jcagni  (1908,  1910.) 

librium  in  the  system .  sodium  hydroxide,  phosphoric  acid  and 

Water  at  25®. 

(D'Ans  and  Schrrinrr,  19x0a.) 


r  xooo  Gms.  Sol. 

Mob.  per  xooo  Gms.  Sol 

«        SAlirl  Phaw 

PO4.                      w       .        . 

Na. 

PO4. 

NaOH.H^ 

6.76 

4.88 

Na.HPO4.7IM> 

0.040                Na«P04.x3H^ 

7.31 

s 

55 

"  unsUble 

0.183 

6.76 

4 

88 

"  +Na.HPO«.aH|0 

0.752 

6.19 

4 

68 

NatHP04.aIM> 

1.08 

6.01 

4 

67 

«« 

1.33    NacPO4.X2H/)+NatHPO«.xaH|0 

5." 

4 

36 

II 

1 .09                 NatHP04.xaIM> 

4.81 

4 

23 

M 

0.78 

4.36 

4 

08 

M 

1.60 

4.06 

4 

03 

M 

2.24                            " 

4.19 

4 

38 

M 

3.55 

4.32 

4 

96 

M 

3.87 

4.65 

5 

,89 

« 

■ 

4.63                Na«HP04.7B^ 

4.88 

6. 

,40 

m 
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SODIUM  PyroPHOSPHATK  Na4p|0i.ioHtO. 

Solubility  in  Watbr. 


(Mulder.  Ptioiale.) 

f.v 

'^   Gmuper 
100  Gms.  HA 

f. 

Gms.  pv 
100  Gms.  HA 

r. 

Gb&PH 

iooGn.QA 

0 

3.16 

25 

8. 14 

60 

31.83 

10 

3. 95 

30 

9. 95 

80 

30.04 

20 

6.23 

40 

SO 

13.  SO 

17.4s 

100 

40.26 

SODIUM  PyroPHOSPHATES. 

Solubility  in  Water. 

(Ginn,  xgoisa.) 
Sdt. 

Monofiodium  Pjrrophosphate 
Disodium  Pyrophosphate 
Trisodimn  Pyrophosphate 


NaHUPA 

NaiHfA.6IU> 

Na«HPA.6H^ 


^  GmAalflfdj-Sill 

••  periooctSi^Ml. 

18  62.7 

18  U.9$ 

18  38.17 


SODIUM  PHOSPHITES 

SoLUBiuTY  OP  Sodium  Phosphites,  btc^  in  Water. 


Salt. 


Fonnouu 


« 


<i 


Hydrogen  Phosphite  (NaH)HPO,.aiHtO 

Na^PiOe-ioHjO 

Na,HP,0«.9H,0 

NaH,P,0e3H,0 

NaAP30e.6H,0 

NaJI,P,0..6H,0 

(NaH)HPO,.H,0 

(NaH)HPO,.H,0 


Hypophosphate 

Hydrogen  Hypophosphate 

Tri  Hydrogen 

Di  Hydrogen 

Di  Hydrogen 

Hypophosphite 

Hypophosphite 


it 


«i 


t*.     per 

O 
10 

4a 

cold 

? 
cold 
cold 
b.  pt 

b.  pt. 


Salt 
too  Gms. 
HsO. 

56 

66 

193 

3 

4 
6 


Aatfaofff* 


!(ABMt.— 0«l*v 
icnd.i<ifibi3Si<W 


•5(     AmuTifciS^ 
•7  ^ 

30. 0  )  Ann.  x87f  531*  77' 


100. 0  /  (U.S.PO 
830       1 

hypophosphite  (NaHiPW 
(Greenish  and  Smitb,i9»^ 


100  gms.  H2O  dissolve  108.7  gms.  anhydrous  sodium 
at  I5^  dii  of  sat.  sol.,=»  1.388.         __ 

SODIUM   (Double)  PHOSPHATE,  FLUORIDE  Na«PO4.NaF.i2H,0. 

100  gms.  water  dissolve  12  gms.  of  the  double  sodium  salt  at  25^  and  57.5  ^^ 
at  70®.    Sp.  Gr.  of  solution  at  25*  =  1.0329;  at  70**  =  1.1091.  (Briie*>»^*^ 

SODIUM  PICRATE  C<H,(N02)s.0Na.H,0. 

Solubility  in  Water  and  in  Aqueous  Solutions  at  25*. 

(Fisher  and  Milossewski,  x9xo.) 

100  cc.  HsO  dissolve  4.247  gms.  C6Hi(NOi)«-ONa.HjO  at  25'. 


Solubility  in  Aq. 
Solution  of:      ^ 

NaiCO, 

NaCl 

Na2S04 

NaaP04 

NaOH 

NaNO, 

NaBr 


Gms.  CeHs(NO0t.ONa.H|O  per  loo  oc.  Aq.  Solutioa  of  Nonoafity: 


'm 


O.OI. 

4.159 
4.189 

4.246 

4.23s 
4.192 

4.154 

4.190 


0.03. 
4.044 

3.956 
4.102 

4.051 
4.048 
4.029 

4. 117 


0.04. 
3.807 

3.677 

3.879 

3.814 

3.715 
3.710 

3.770 


0066. 

3-434 
335 


3 
3 
3 
3 
3 
3 


651 
562 

339 
363 
384 


o.xa 

3.187 
3.021 

3.195 
3.225 

2.941 

3.041 
3.024 


0.S5. 
2.017 
1.678 
2. 053 
2.219 
I.  781 

1.932 
1.777 


O.S- 
1. 120 

0.846 

X.156 

1.329 
0.921 

0.943 
0.912 


Data  for  the  solubility  of  sodium  picrate  and  the  sodium  salts  of  other  ^^ 
phenols  in  aqueous  alcohol  and  acetone  solutions  at  25^  are  given  by  Fisher  MH)* 
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EUM  SALICYLATE  CeH4.0H.C(X)Na. 

Sqlubiuty  in  Aqueous  Ethyl  Alcohol  at  25^    (SddeU,  1909, 1910.) 


nrCDk 

<^of 
Sat.SoL 

Gms.  CtH^H- 

COONa  im  xoo 

Gms.  Sat.  Sol. 

0 

1.256 

53.56 

ID 

1.235 

52.10 

20 

1.205 

50.20 

30 

1. 176 

48 

40 

1. 142 

45.50 

SO 

1. 106 

42.20 

Wt.  Per  tent 

dud 
Sat.  Sol. 

Cms.  CAOH- 

qiLOHin 
SoTvent. 

CXX)Na  per  xoo 
Gms.  Sat.  Sol. 

60 

1.066 

38.40 

70 

1. 016 

33 

80 

0.957 

25 

90 

0.885 

15 

92.3 

0.864 

12 

100 

0.80s 

3.82 

0  gms.  sat.  solution  in  water  contain  51.8  gms.  QHiOHCOONa  at  15^  and 

1  the  sat.  sol.  is  1.249.    (Greenish  and  Smith,  1901 .)    See  also  last  line  of  first  table 

.  590. 

o  gms.  propyl  alcohol  dissolve  1.16  gms.  CcHiOHCOONa  at  ord.  temp. 

(Sch)am|>,  x894-) 

dium  salicylate  distributes  itself  between  olive  oil  and  water  at  15^  in  the 
» of  0.156  gm.  CfHiOHCOONa  per  100  cc.  oil  layer  and  1.444  gms.  per  100  cc. 
ioua  layer.  (Hanaas,  X903O 

IIUM  SELENATE  NatSe04.ioHsO. 

Solubility  in  Water.    (F^mk,  xgooa.) 

Solid 
Ni 


Gms. 

Mols. 

Na^SeO«per 
100  Gma. 

Na^Se04per 
xoo  Mob. 

Sohitiao. 

HgO. 

11.74 

1.26 

25  01 

3  18 

29.00 

390 

36.91 

5  57 

39.18 

6.13 

44.05 

7  50 

Gms.             Mols. 

f 

Na^Se04  per  Na9Se04  per 
100  Gms.       xoo  Mob. 
Solutkn.           H«0. 

SnIM 
Phasft 

35-2 

45-47        7-94 

Na^SeO« 

39  S 

45.26      7.87 

M 

50 

44-49        7  63 

m 

75 

42.83        7.14 

m 

100 

42.14        6.93 

m 

p.  Gr.  of  saturated  solution  at  18**  »  1.315. 

nUM  SILICATE  NasSia.9HtO. 

Solubility  in  Aqueous  Sodium  Hydroxide  and  Sodium  Chloride 

Solutions.     (Vesterbeig,  19x2.) 

Gms.  per  xoo  cc  Sat.  Solution. 
Sohrent.  t*.  dnot 

Sat.  Sol. 

prox.  0.5  n  NaOH        17.5      i .  129 

"    NaCl  17.5      1.150 

nmted  NaCl  Solution  19         i .  258 

)lid  phase  NaaSiQi.9HsO  in  each  case. 

jskm-point  data  for  NaiSiOt  +  SrSiOt  are  given  by  Wallace  (1909).    Results 

^faaSiOi  +  NatWOi  are  given  by  van  Klooster  (1910-11). 

IIUM  STANNATE  NatSnOs.3H,0. 

N)  gms.  H«0  dissolve  67.4  gms.  at  o®,  and  61.3  gms.  at  20^.    Sp.  Gr.  of  solution 
*  *-  1.472;  at  20"*  -  1.438.  (Otdway,  i9Ss^ 

IIUM  SUCCINATE  (CHt)t(COONa)2.6H,0. 

Solubility  in  Water.    (Marshall  and  Bain.  19x0.) 


i^a«0. 

SiQi   -  Na,SX),.9lM>.     NaCL 

6.942 

5.419   =    25.56 

7-347 

7  172        3383        2.297 

4.563 

4.376          20.64        27.91 

Om,(CBdr 
,  (OOONaT, 
'per  xoo  Gms. 

Solid  Phase. 

»       f. 

Gms.  (CHs)r 

(COONa),                 o.j^  p,^ 
per  100  Gms.             ^*******  *^'*^ 

W). 

H,0. 

21. 45 

(CH|),(C00Na),.6H|0 

50 

56.3         (CH,),(C00Na),.6Hi0 

s  27.38 

i* 

62.5 

78.49 

34.90 

«4 

64.9 

83.38               "  +(CH,),(C00Nt), 

s  43.64 

M 

75 

86.63      (CWfCCOONa), 

SODIUM  SUCCINATIS 
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Solubility  of  SoDimi  Hydrogen  Suconatb  in  Water. 


f. 

Cms.  (CHdr 
(C00H)(C00Na)    Solid  Phase, 
per  xoo  Gma.  H^. 

f. 

Cms.  (CH^- 
(COOH)(COONa) 
per  xoo  Cms.  B^- 

o 

17.  SS         NaHSu*.3Hd0 

38.7 

63 -99 

2-5 

27.93 

SO 

6737 

25 

39  82 

62.5 

76- IS 

375 

60.01 

75 

86 

Solid: 


Equiubeium  in  the  System  Sodium  SucaNATE,  Succinic  Acid  and      1 

(Marshall  and  Bain,  19x0.) 


Results  at  o^ 

Results  at 

25'. 

Gms.j)er 

xoo  Cms. 

Gms-p 

er  100  Gms. 

Sol. 

Solid  Phase. 

1 

Sat.  Sol. 

Solid  Pim 

NatSu. 

HiSu. 

'NatSu. 

H,Su.' 

0 

2.68 

HtStt* 

0 

7.71 

H|Sa 

323 

4.76 

«« 

3.68 

10.26 

u 

5-38 

5.83 

<« 

8.99 

13.3s 

m 

8.27 

7.12 

"  +NaHSii.3Hd0 

12.64 

15.53 

m 

8.67 

6.27 

NaHSu.3H^ 

15.26 

16.90 

"   +N«HSo4W 

9.68 

4.74 

M 

15-97 

13.83       NaHStuaHiO 

11.74 

3.49 

(4 

18.89 

8.41 

M 

15.62 

2.34 

(« 

22.71 

S.65 

U 

18.36 

1.90 

"  +Na,Su 

GHdO 

26.88 

4.08 

"  +St^a£Bfi 

18.07 

1.67 

Na«Su.6Hd0 

26.50 

2.38 

Ns|Su.6H/) 

17.87 

0.94 

M 

26.11 

0.85 

« 

17.64 

•    •    • 

25  87 

0 

a 

-  • 

Results  at  50*. 

1 

Results  at 

75'. 

0 

19.27 

H,Su« 

0 

37.64 

B.Sa 

5-95 

22.90 

(« 

8.22 

40.38 

M 

10*25 

25 -33 

u 

13-14 

42.50 

tt 

15.49 

28.73 

tt 

16.93 

44.38 

U 

19.65 

31.73 

"    +NaHSu 

19.56 

45  98 

"   +N»HSi 

20.72 

26.51 

NaHSu 

21.88 

35.60 

NaHSu 

22.53 

18.44 

<i 

24.30 

26.82 

i< 

25.53 

13  09 

n 

29 -45 

15.28 

u 

28.28 

9.46 

u 

36.11 

7.79 

u 

30.48 

7.38 

u 

41.26 

4.93 

M 

37-33 

4.20 

"      +Na,Su 

.6H,0 

45-27 

4 

"   +X.^ 

36.85 

3-88 

Na,Su.6H,0 

45.36 

3.17 

Na,Su.H,0 

36.67 

2.66 

«« 

45.93 

1.23 

it 

36.43 

0 

u 

46.42 

0 

. 

The  following  double  and  triple  points 

were  located : 

t" 

Gms.  per  100  Gms.  Sat.  Sol. 

QfJIiA  PU.... 

i>  • 

"  Na,Su. 

HjSu.' 

uaac. 

34-9 

30.8 

5.6 

^aHSu.3H,0+NaHSu+Na,S«.6I 

37.8 

19.6 

25.46 

^aHSu.3H,0+NaHSu+HtStt 

38.7 

22.47 

16.44 

NaHSu.3H,0+NaHSu 

63.4 

42.92 

3  64 

!^a,Su.6H,0+Na,S 

u.H,0+NaHS 

64.9 

45-43 

. .  • 

^^atSu.6H,0+Na,S 

u.H^ 

*  In  the  above  tables  the  abbreviation  Su  is  used  for  (CHs)s(CCX))t. 
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IIUM  SULFATE  Na,SO«. 


S(H.UBiLrrT  IN  Water. 

htfnkkr;  LOwd,  2851;  TUden  and  Sbenstone,  1883;  Etard,  1894;  Funk,  29004;  Berkeley,  1904.) 


Cms.  Na^SOft  per 
xoo  Gibs. 


Sohitioo. 

6.0 
8.3 

II. 8 
16.3 
21.9 

5  25 -6 
29.0 
30 -6 

32.3 
75  33-6 

33'^ 
33-4 
32.8 


Water. 

50 
6.4 
9.0 

13 -4 
19.4 

28.0 

34  o 

40.8 

44.0 

47.8 

50-65 
50.6 

50.2 

48.8 


Solid 
Phaae. 


t*- 


Mols. 
^aiSO^per 
liter  (B.). 

0.31   NajSOi-xoH^    50 

60 

80 

ICX> 

120 
140 
160 

230 

o 

c 

10 

IS 
20 

as 


Gma.  NaoSO*  per 
zoo  Cms. 


631 


32 


63 


II 


01 


Na^SQi 

M 


Solution. 

31.8 
312 

304 
29.8 

29  5 
29.6 

30-7 

31-7 
16.3 

19.4 

23  I 
27.0 

30.6 

34-6 


Water. 
46.7 


«\^.^ 


92       Na^O« 


45 
43 
42 


3 
7 

5 


2 
2 
2 


41-95 
42 

4425 
46.4 

195 

24 

30 

37 

44 

53 


83 
69 

60 


he  very  carefully  determined  values  of  Berkeley  are  as  follows 


Na^5Q|.7H|0 


Gms. 
H,0. 


V. 


Gms. 
dt  of      Na«S04  per 
Sat.  Sol.     100  Cms. 
H,0. 


Solid  Phase. 


70  1.0432 

25  1.0802        9.21 

S5  1.1x50  14.07 

IS  1.1546    ... 

)o  1.2067  27.67 

5s  1.2459  34.05 

20  1 .  2894  41 .  78 

)s  1.3230  4798 


4.  71  NaaSO4.ioHa0     32 .  5  tr.  pt. 


«« 


i< 


i« 


i< 


11 


M 


33-5 

38.  IS 

44.85 
60. 10 

75.05 

89.85 

loi . 9* 

•  B.  pt. 


1.3307  49.39 

1.3229  48.47 

I. 3136  47.49 

I. 2918  45.22 

1.2728  43.59 

I. 2571  42.67 

1.2450  42.18 


Na,SO«.ioH^+Na«SO« 
Na.S04 


<« 


«« 


«i 


II 


II 


II 


be  following  additional  data  at  high  temperatures,  determined  by  the  scaled 
;  method,  are  given  by  Wuite  (19 13- 14). 


Mol. 
Per  cent 
NaiSOi. 


5 
5 

5 
5 
5 
5 


39 

27 
18 

04 


Solid  Phase. 


Gms. 

Na«S04per 

100  Gms. 

44.92    NaaS04  (rhombic) 
4387 


4« 


43.07 
41.84 

255  43.74 

27      43  87 


II 


II 


14 


14 


II 


II 


II 


II 


Na,S04.  *~  ^™- 

208       5.39 

^35  tr.pt. 

241       5.39  44.92 

250       5.04  41.84 

279       4.12  33.84 

319       2.56  20.71 


Gms. 

J"  Solid  Phase. 

HA** 
44 .  92    Na«S04  (rhombic) 
...  "         "  +monoclinic 

Na«S04  (monodinic) 


«i 


II 


II 


II 


ipersolubilitv  curves  for  the  ice  phase,  NasS04.7HsO  phase  and  NasS04  phase 
determined  by  Hartley,  Jones  and  Hutchinson  (1908)  by  agitating  mixtures 
dium  sulfate  and  water  contained  in  sealed  tubes,  and  noting  the  points  at 
h  spontaneous  crystallization  occurred  while  the  tubes  were  gradually  cooled. 
effect  of  mechanical  friction,  produced  by  bits  of  glass,  garnet,  etc.,  was  also 
iecL 
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SODIUM  SULFATE 

Solubility  of  Mixtures  of  Sodium  Sulfate  and  Magnesiuii  Suum 

IN  Water  (Astrakanitb)  NatMg(S04)i4HtO. 

(Rooaeboom,  1887,  z888.) 


Mols. 

Mob. 


per  100 
H9O. 


Grams  per  zoo 
Gruns  HaO. 


22 

24  s 

35 
47 

32 

24  5 

30 

35 
18.5 

22 

245 

30 

35 


KMSO4.  Ssoi.        Na^SO*.       MgSQ«. 


2 

3 
3 
3 

3 

2 

3 
4 

4 

3 

2 

2 

2 
I 


•95 

4- 

•45 

3- 

•59 

3- 

•71 

3 

.6 

3- 

•95 

4- 

•45 

3- 

•58 

2. 

•3 

2. 

.41 

4- 

.85 

4. 

.68 

4- 

3 

5^ 

•73 

5- 

70 

68 

59 

71 
6 

70 
62 

91 
76 

27 

63 
76 

31 
88 


23  3 

31- 

27.2 

24. 

28.4 

24. 

29.4 

24. 

28.4 

24. 

23  3 

31- 

27.2 

24. 

36.1 

19. 

33  9 

18. 

43  0 

45- 

35-2 

48. 

32.5 

50. 

25 -9 

55- 

23 -5 

59- 

4 
6 

I 

8 

I 

4 

2 

I 

44 
5 
9 

3 

o 

4 


Solid 
Phue. 

Astnkanile 


Aatakaaite  +  Na^SOft 


i« 


Solubility  of  Mixtures  of  Sodium  Sulfate,  Potassium  Chlorie^ 

Potassium  Sulfate,  etc.,  in  Water. 

(Meyerhoffer  and  Saunders,  1899.) 


Sp.  Gr.  of 
Solutions. 


Mob.  per  1000  Mob.  H3O. 


"^44 
0.2 

—  0.4 
16.3 
24.8 

*i6.3 

24.5 

03 

25.0 

♦17.9 
*3o.i 

—  21.4 
-23.7 

—  10.9 

—  3 

—  3 

-14 
-14 


I . 2484 

•  •  • 

I . 2625 

•  •  • 

I . 2034 
I . 2474 
1.2890 


SO4 
542 

3-35 
3-59 
4.72 

4.37 
16.29 

14.45 

2.75 

2.94 

13-84 

50- 41 


1-45 
16.25 

16.24 

1-39 

1-39 
0.41 


Ks  Nas 

14.39  51-83 

12.78  50.93 

16.38  40.75 

17.58  50.56 

20.00  48.36 

9.16  61.06 

9.90  58.46 


25- 77 
36.20 

0.0 


17.93 
L4.80 

62.57 


10.08    40.33 


ci, 
60.8 

60.36 

53-54 
63.42 
64.01 

53.93 
53.91 

40.95 
48.06 

48.70 

0.0 


Solid  Phase. 

KCI+NaCl  ^^ 

NajS04.ioH,(H-KCl+Naa 

Na,S04.ioHa(H-Ka+KaNa( 

K»Na(S04)rfKa+Naa 

K»Na(S04)rfKa+Naa 

K»Na(S04)rfNaCl+NasS04X0 
NasS04 

K,Na(S04)rfNaCH-Na.S0, 
KsNa(S04)rfKCl+K,S0« 

K3Na(S04)rfKa+K,S0« 

Na2S04.xoH20+NatS04+Ni 

K«Na(S04)rfNaaS04.xoHjO-|- 


46.61  46.36  Naa.aH,O+NaaSO4.ioHi0 

10.51  39.58  50.09  NaCl.aH,0+KCl 

30.68  ...  29.23  KC1+K,S04 

10.03  6.21        ...  KaNa(SO4)H-Na»SO4.ioH*0 

10.03  6.21        ...  K3Na(S04)rfKiS04 

25 -59  8.78  32.94  K»Na(SO4)H-Na»SO,.ioHi0 ^ 

25 -59  8.78  32.94  K«Na(S04)H-KaSQ4+Ka 

15-^5  44.20  58.97  NaaS04.ioHaCH-Ka+N4( 


*  Indicates  transition  points. 


669 


SODIUM  SULTATB 


OLUBiLiTY  OP  Sodium  Sulfate  in  Aqueous  Solutions  of  Sodium 

Acetate  at  25*. 

(Fox.  1909.) 


er  100 

Gms.  Sat.Sol. 

X>Na. 

Na,S04. 

21.9 

ID 

17.72 

71 

16.48 

Solid  Phase. 
Na|SO«.xoH^ 


« 


<( 


Cms,  per  loo  Gms.  Sat.  Sol. 

CHaCOONa.  N^SOT 

12.58  13-50 

16.26  11.50 

20.68  8.IO 


Solid  Phase. 
Na«SO«.xoH^ 


«( 


UBiLiTY  OF  Sodium  Sulfate  in  Aqueous  Sodium  Chloride  at  15^ 

((Schreinemaken  and  de  Baat,  1909.) 


per  100  Gms.  Sat.  Sol. 


Gms.  per  xoo  Gms.  Sat.  Sol. 


X 

N1.S0,. 

ooua  roasc. 

NaCl. 

NatSO.. 

aoua  rnase. 

42 

7.86 

NatSO«.ioH^ 

21.03 

5.26 

Na«SO«.xoH^ 

51 

5-87 

«« 

23 -39 

5-64 

"  +Naa 

97 

523 

M 

25.21 

2.26 

Naa 

OLUBILITY  OF  SODIUM  SULFATE  IN  AqUEOUS  SOLUTIONS  OF  SODIUM 

Chloride  at  Different  Temperatures. 

(SeideU.  1903.) 


esults  at  10*. 

Rest 

ilts  at  21 

.5^ 

Results  at  27^ 

r.    Cms.  per  xoo  Gms. 
H,0. 

Sp.  Gr. 
Solutions. 

Gms.  per  xoo  Gms. 

Sp.  Gr. 

of 
Solutions. 

Gms.  per 
WaQ. 

xoo  Gma. 

«»•    Naa. 

NaaSO«. 

NaCl. 

NasSO*. 

Na»SOt. 

0.0 

9.14 

1. 164 

0.0 

21.33 

1.228 

0.0 

31.10 

4.28 

6.42 

1. 169 

9-05 

15.48 

1.230 

2.66 

28.73 

9.60 

4.76 

1. 199 

17.48 

13.73 

1.230 

5  29 

27.17 

15   65 

3  99 

1. 214 

20.41 

13.62 

1.235 

7.90 

26.02 

21.82 

3  97 

1-243 

26.01 

15-05 

1.259 

16.13 

24.83 

28.13 

415 

1.244 

26.53 

14.44 

1.253 

18.91 

21.39 

30.11 

4-34 

1.244 

27.74 

13.39 

1.249 

19.64 

20.11 

3227 

4  59 

1.244 

31-25 

10.64 

1.245 

20.77 

19.29 

33  76 

4.75 

1-243 

1-245 
1. 219 

1. 2X2 

1. 197 

31-80 
32.10 

33-69 
34-08 

35  46 

10.28 

8.43 

4.73 

2.77 
0.00 

1.238 

32.33 

9. S3 

ssults  at  30**. 

Results  at  33**. 

Results  at , 

35'. 

Gms.  per 

xoo  Gms. 

Sp.  Gr. 

Gms.  pet 

xoo  Gms. 

Sp.  Gr. 

Gms.  per 

xoo  Gms. 

HsO. 

Solutions. 

H,0. 

of 
Solutions. 

Hsp. 

•     INIaCl. 

NasSO«. 

NaCl. 

NasSQft. 

NaQ. 

NasSd. 

0.0 

39  70 

1-329 

0.0 

48.48 

I   324 

0.0 

47-94 

2.45 

38-25 

1-323 

1.22 

46.49 

1.314 

2.14 

43-75 

5.61 

36   50 

1. 318 

1.99 

45.16 

1.256 

13-57 

26.26 

7.91 

35  96 

I -315 

2.64 

4409 

1.238 

18.78 

19.74 

.    10.61 

31.64 

1.309 

3-47 

42.61 

1. 231 

31-91 

8.28 

12.36 

29.87 

1.265 

12.14 

29.32 

I -193 

35-63 

0.00 

15-65 

25.02 

I    237 

21.87 

16.83 

18.44 

21.30 

1-234 

32.84 

8.76 

20.66 

19.06 

1. 217 

33-99 

4  63 

33-43 

9.06 

1.208 

34.77 

2.7s 

\ 
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NatSQiaoH^O 


Solubility  of  Sodium  Sulfate  in  Aqueous  Solutions  of  Soi^^^^ 

Chloride  at  25®. 

(Qunerao,  Bell  and  Rohliwon,  1907.) 

4n of    Gms.pcriopGins.H|0.  rf, of      Gms. per lop Gms. H|P.     -,«ia  Fbie. 

c^  ell    '      ^-  ^.    *    >.   ^^    »    ooua  riiaae.  c-»  c^     «    >.  ,^      *    >.   ^^    "      ac^»»-"'^ 

I. 2173 
I. 2162 
1.2150 
1.227s 
1.238s 
I. 2571 
I . 2476 


NaCl. 
2.96 

5.79 
9.90 

13 -43 
15.82 

19.13 
23.22 


NatS04 
26.60 

24.32 
21.41 
19.62 
19.64 
20.73 
16.28 


SftLSol. 

NaQ. 

NmSO,. 

I . 2429 

26.  S4 

12.64 

I . 2438 

31.06 

9.98 

I.24SI 

32.41 

9.93 

I . 2453 

33 

9.84 

1.2309 

33.81 

6.66 

I. 2162 

34.60 

3  38 

1.2002 

35.80 

0 

-i-s»a 


+N«.S04 
N.,S04 

Data  are  also  given  for  the  system  sodium  sulfate,  sodium  chloride, 
sulfate  and  water  at  25^. 


.UIQ 


Solubility  of  Sodium  Sulfate  in  Aqueous  Solutions  of  Sodic — ^•^ 

Hydroxide  at  25^ 

(D'Ans  and  Schreintr.  19x0.) 

Mda.  per  looo  Gms.  Sat.  Serf. 


Mols.  per  1000  Gms.  Sat.  Sol. 


(NaOH),. 
0.074 
0.70 

1-47 
2.02 


Na,SO«. 
1. 41 
1.08 
0.90 

O.S9 


Solid  Phase. 
Na,SQ|.xoH^ 


« 


"  +Na,S04 
Na.S04 


(NaOH)«. 
2.82 

3.52 

S.83 
6.62 


Na«SQ«. 

0.24 

0.126 

0.013 

O 


NaOl 


Solubility  of  Sodium  Sulfate  in  Aqueous  Solutions  of  Sulfui 

Acid  at  25". 

(D'Ans,  1906;  1909c;  1913.) 


Mob-per 

luuu  Gms. 

Mob.  per 

xoooGms. 

Sol. 

Solid  Phase. 

Sol. 

SoGd  Phaser 

H,S04. 

Na,S04. 

'    SQ^ 

Na,SO«. 

0 

I    541 

Na,SO«.ioH|0 

8.70 

0.076 

NaH«(S0^H,C7 

0.286 

1. 671 

t< 

8.86 

0.156 

44 

0.338 

1.742 

« 

8.93 

0.273 

•4 

0.60 

1-85 

(« 

8.84 

0.527 

**    (oBSUble) 

0.763 

2 

•< 

8.70 

0.808 

M                        u 

0.884 

2.256 

+Na,S04 

8.62 

0.844 

M                        M 

0.423 

0.77 

NaHSO».H,0 

8.61 

0.899 

44 

0.496 

0.47 

tt 

8.87 

0.445 

•"  -»-Xa,SO,-i|H,S0, 

1.666 

2.437 

Na,S0,+Na,H(S04), 

8.93 

0.437 

Xa«SQ.4iH,S0, 

1-576 

2.363 

"  +Xa4HcS0J^H,0 

9.08 

0.394 

— 

2. 611 

2.091 

Na.H(S04),+       " 

9  36 

0.425 

-  +XaHSA 

5  91* 

0.409 

NaHSO« 

9.18 

0.567 

XaHSA 

6.30 

0.332 

<t 

9.42 

0.728 

•■ 

6.64 

0.297 

"  +XaH,(SOJ,.HiO 

9.48 

0.76 

•4 

6.90 

0-173 

NaH,(SOJ,.H,0 

9.48 

0.953 

-        +? 

736 

0.071 

44 

9  85 

0.787 

> 

• 

7-74 

0.047 

•( 

9  98 

O.90S 

> 

8.12 

0.037 

M 

9.77 

I   03 

OBSUble 

8.40 

0.046 

M 

10.16 
10.78 

0.797 
0.302 

*  From  this  point  on  the  fimires  in  thb  cohimii  are  Mds.SQi  —  HtSO^  +  SO^ 

100  cc.  sat.  solution  of  XaiS04  in  absolute  H1SO4  contain  29.99  rms.  NaiSO« 
and  the  molecular  compound  which  b  formed  contains  8  mol&  HsSO«  per  i  mol. 
NasS04  and  melts  at  about  40^.  I'BcTi^ras.  191a) 

.\queous  HjSOi  containing  0.51  mol.  per  liter  dissoK*e  2.238  r»ol&.  Na»S04  per 
liter  at  25°;  -\q.  HtS04  of  0.779  nid.  per  liter  dissolves  2.465  mo&s.  NAaS04  at  the 
same  temperature.  (Bar.  19x1-11^ 
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Solubility  of  Sodium  Sulfate  in  Aqueous  Ethyl  Alcohol. 

(de  Bruyn,  1900.) 


CoDoeotnip 

tiooof 
Aloobolm 

Wt.%. 

o 

9.2 
19.4 
39.7 

58-9 

72 

o 

II. 2 
20.6 
30.2 
O 
10.6 

24 

54 
o 

8.8 

12.8 

17.9 

18. 1 

28.9 

48.7 
o 

9 

14. 5 
20.6 

31 


Baat  (1909): 


Gms.  Na|S04 
per  looCnift. 
Aq.  AkohoL 


Gms.  per  100  Gms.  Solution. 


12.7 

6.7 
2.6 

OS 
0.1 

o 

37.4 

16.3 

7 

2 

28.2 

13  9 

45 
0.4 

49-3 
29.2 

22.4 

iS-4 

153 

5-4 

0.8 

47.9 

27. 5 
19.2 

12.3 
S-i 


'h^. 

CiHiOH. 

NS.S04. 

SoiMl  Phase. 

88.7 

0 

"•3 

Na,SO|.xoH^ 

85.1 

8.6 

6.3 

M 

78.6 

18.9 

2.5 

M 

60 

39.  S 

0.5 

« 

41. 1 

58.8 

0.1 

M 

28 

72 

0 

«« 

72.8 

0 

27.2 

N««S0«.7H/) 

76.  s 

95 

14 

(1 

74.3 

19.2 

6.5 

M 

68.4 

29.6 

2 

« 

78.1 

0 

21.9 

Na«S04.xoH^ 

78.  s 

9.3 

12.2 

<i 

72.8 

22.9 

4.3 

«( 

45-6 

54 

0.4 

"+Na,SO, 

67 

0 

33 

NtsSO, 

70.6 

6.8 

22.6 

M 

71.2 

10.5 

18.3 

a 

71. 1 

15.5 

13.4 

u 

71 

15.7 

13.3 

M 

66.5 

28.4 

5.1 

M 

SO.  9 

48.3 

0.8 

M 

67.6 

0 

32.4 

M 

71.3 

7.1 

21.6 

M 

71.8 

12. 1 

16. 1 

M 

70.6 

18.4 

10 

M 

6s. 6 

29. 5 

4.9 

M 

[lations 

at  25**  arc 

given  by  Schreinemakers 

63.41 

34.84 

1.75 

Na|S04.xoH^ 

49 

50.5 

0.5 

46.6 

S3 

0.4 

"  +Na.S0i 

34.9 

64.9s 

0.15 

Ns,SQ. 

een  certain  concentrations  of  the  aqueous  alcohol  the  liquid  separates  into 
The  following  results  were  obtained  at  25®,  36**  and  45®: 


Upper  Layer. 

/ * i 

Gms.HsO.  Gms.CsH^H.  Gms.NsaSO«. 


Lower  Layer. 

i • ^ 

Gms.HsO.   Gms.CsHfOH.  Gms.NasSQ*. 


66.5 
68.1 
68.3 

•    •    • 

57-7 
65  o 

68.1 

61.8 

65.8 

66.0 


27 -3 
23  9 

•  •  • 

38.4 
28.3 

21.2 

32  9 
25  3 

2A.Q 


6.2 
8.0 

8.6 

•  ■  • 

3-9 

67 
10.7 

5-3 
8.9 

ICO 


67.4 
68.5 
68.3 
66.6 

68.8 
68.9 

•  •  • 

68.4 
68.6 


6.0 

6.7 
4.1 

•  •  • 

S-9 
9.4 

•     •     • 

8.8 

lO.I 


27s 

25  5 
35.0 

29 -3 

•  «    a 

25 -3 
21.7 

•  •  • 

22.8 

21  3 


for  equilibrium  in  the  system  NaiSO«  -h  NaCI  -h  CiHsOH  -h  HjO  at  15*. 
35^  are  given  by  Schreinemakers  and  de  Baat  (1909),  and  Schreinemakm 
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Solubility  of  Sodium  Sulfate  in  Aqubous  Peoftl  Alcohol  at  30*. 

(Linebaxier,  1893.) 


Cms.  CiHtOH 
per  100  Cms. 
Alcohol-Water 
Mixture. 

42.20 

49-77 
55  65 


Cms.  NaaS04 

gr  zoo 
ms.  Sat. 
SolutJOQ. 

1.99 

IIS 
0.72 


Cms.  CAOH 
per  100  Cms. 
Alcohol-Water 
Mixture. 

5657 
60.64 

62.81 


Gins.Na^SO» 
per  100 
Gins.S«t. 
Solution. 

o-SS 
0.44 

0.38 


100  gms.  HfO  dissolve  183.7  gms.  sugar  -h  30.5  gms.  NasS04  at  3i.25',orioo 

gms.  sat.  solution  contain  ^2.2  gms.  sugar  +  9.6  gms.  NaiS04.  (fJ»ie,ifW) 

100  gms.  95%  formic  acid  dissolve  16.5  gms.  NaiS04  at  19**.  (A3dian,i9i3-) 

Solubility  of  Sodium  Sulfate  in  an  Aqueous  Solution  op  Uiea. 

(Ldirenhen,  1895.) 

The  Concapoodiof  Hi 
urefortheSofaW 
ofNatSamPoRWatir 

Was  Found  to  be: 


Solvent. 


f. 


100  gms.  H20+I2  gms.  urea 


« 


« 


(( 


« 


« 


« 


« 


« 


« 


« 


« 


« 


Gms. 

Na^4Per 

100  Gms. 

Sat.  Sd. 

22.36 
21.21 


20.86 

24.83                 21.21  21.62 

28.32                 26.50  26.4S 
29.83                 28.23 

3190                      ••  32.34 

34.85                 27.73  33.09 

39.92                 27.19  32.58 

Fusion-point  data  for  NaiS04  -h  KCl  are  given  by  Sackur  (1911-12).    R**^ 

for  NatS04  -h  SrS04  are  given  by  Calcagni  (I9i2-i9i2a).  Results  for  NaiSOi 
+  NajW04  are  given  by  tioeke  (1907). 


SODITTM  BiSULTATE  NaHS04.     (See  also  last  table,  p.  670.) 

100  gms.  HjO  dissolve  30  gms.  NaHS04  at  16®.  (Asch»n,J9u) 

100 gms.  HsO dissolve  28.6  gms.  NaHS04At  25**  and  50 gms.  at  100**.  (U.S.P  VIII) 
100  gms.  95  per  cent  alcohol  dissolve  about  1.4  gms.  NaHS04at  25^  (U.S.PVIIIO 
100  gms.  95  tJ)  formic  acid  dissolve  30  gms.  NaHS04  at  19.3**.  (Aschis,  i9»3^ 


SODIUM  SULTIDE  Na,S.9H,0. 

Solubility  in  Water. 

(Parravano  and  Fomaini,  1907  •) 


Gms.  NatS 

Gms.  Na«S 

f. 

per  100  Gms. 
Sat.  Sol. 

Solid  Phase. 

f. 

per  zoo  Gms. 
Sat.  Sol. 

Solid  Phase. 

—  lOEutec.    9.34 

Na,S.9H/)+Ice 

60 

29.92 

Nt.S.5|HdO 

+  10 

13    36 

NatS.gHfO 

70 

31.38 

u 

15 

14.36 

80 

33-95 

(C 

18 

1530 

90 

37.20 

M 

22 

16.20 

48 

tr.pt. 

•  •  • 

Na,S.9H«O+Na,S.6Hi0 

28 

17.73 

50 

26.7 

Na,S.6H^ 

32 

19.09 

60 

28.1 

«( 

37 

20.98 

70 

30.22 

(« 

45 

24.19 

80 

32 -95 

M 

48.9 

tr.  pt.       .  .  . 

"  +Na,S.siH,0 

90 

36.42 

«( 

50 

28.48 

NatS.sJIV) 

91. 

5tr- 

pt.    ... 

"  +Na^.5lW> 

Fusion-point  data  for  NaiS  -h  S  are  given  by  Thomas  and  Rule  (19 1 7). 
SODITTM  Antimony  SULFIDE.    See  Sodium  Sulfoantimonate,  p.  627. 
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II  SULFITE  NasSOt. 


Solubility  in  Watbk« 

(Hartley  and  Barrett,  2909.) 


Gms-Nai^ 
per  100  Gins. 

Solid  Phase. 

f. 

Gins.Na|SOa 
per  xoo  Cms. 

SoUd  Phase. 

H^. 

H/). 

2.15 

Ice 

18.2 

25.31 

Na,S0..7H,0 

4.21 

•( 

23.5 

29.92 

"     (unstable) 

6.24 

M 

29 

34.99 

i<           II 

9.44 

M 

37.2 

44.08 

II          II 

12.48 

-    +Na,SO,.7HdO 

21. 6t 

.  •  • 

"     +Na,SO^ 

17.91 

Ice  (unaUbk) 

37 

28.04 

Na,S0, 

13  09 

Ns,S(V7HdO 

47 

28.13 

i< 

14.82 

M 

55.6 

28.21 

II 

17.61 

U 

59.8 

28.76 

M 

20.01 

M 

84 

28.26 

II 

Eutec. 


t  tr.pt. 


tion  was  prevented  by  preparing  the  material  and  making  the  solubility 

lations  in  an  atmosphere  of  hycvogen. 

solubility  curves  for  the  salt  are  a&>  given. 

*p.  Gr.  of  the  sat.  solution  at  15^  is  1.3 1.  (Greenish  and  Smith,  1901.) 

If  HydroSUUTTB  NasS«0«. 


S(H.UBILITY  IN  Water.     JeUinck,  19x1.) 


f. 


SoUd  Phase. 


f 


^*»-'^*^*     SoUd 
zooGma.    im^ 

0.394 

4 

9 
13 
17 

[>ure  sample  was  prepared  by  salting  out  the  commercial  product  with 
It  is  very  easily  oxidized  to  NasSiOf  and  must  be  kept  in  an  indifferent 
lere  or  a  vacuum.  A  special  apparatus  was  required  for  the  freezing-point 
nations  (ice  curve)  and  for  the  solubility  determinations.  Great  diSiculty 
erienced  in  obtaining  concordant  results  with  a  given  sample  of  NasSt04. 


be 

—   4.58  Eutec 

II 

+  20 

II 

52  tr.  pt. 

II 
II 

20 

Gin8.Na|S^4 

per  100  Gins. 

HdO. 

19  Ice+Na|SA-3HdO 

22    (±5%  error)  Na,S/)4.aH^ 

27.8  "  +Na.S^4 

24.1  NaiS/)4  (unstable) 


M  SULTONATES 


Salt. 


Solubility  in  Water. 


Formula. 


Gms. 
£•     Anhsrdrous 
•  •  Salt  per  xoo 
Gms.  H^O. 


Authority. 


xlobenzene  Sulfonate  C«H|ItSO|.Na 

CsHiIsSOkNa.HsO 


« 


ti 


ithalene  Sulfonate 

M  II 

oathrene  Sulfonate 

M  It 

U  « 

Sulfonate 


CioHr.SQiNa 


ti 


u 


•d»m  1X)19. 


Ci4H»SQiNa.iHsO 
Ci4HsSQiNaJIsO 
Ci4H».SQ|Na.2HsO 
CsH«(0H)S0kNa.2H«0 15 

25 

t  Jm  «  1.067- 


22.5     6.82  (Bojrle.  1909.) 

22.5    3.47 

23.9     6.04  (Fischer,  1906.) 

25         5.87*  (Witt.  1915.) 

20         0.42  (Sandquist,  19x2.) 

20         I.I  " 

20         1.6^ 

14 .  7T  ((keenish  ft  Smith.*oi.) 

19.2!  (Seidell,  X910.) 

t  i»  - 1^9 


tiLrnr  op  Sodium  fi  Naphthalene  Sulfonate  in  Aqueous  Hydro- 
chloric Acid  at  23.9**.     (Fischer  1906.) 

Nonnality  of  Aq.  HQ.  x.o».  an.  3  »•  5  »• 

CMH7.S(W^aperioogms.Aq.HCl  6.47        5-35        413        a. 42 


SODIUM  SULPONATB 
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SOLUBILITT  OF  SODIUM  PHBNOL  SuLFOHATB  IN  AqUBOUS  AlOOBOL  AT  2$*. 

(ScideO.  19x0) 


Wt.Pvoeiit 
Solvent. 

10 
20 

30 
40 

59 


SftLSoL 

1.079 
I.OS4 

1.030 
1.004 

0.977 
0.950 


CA(OH). 
SObKal^per 
iooGiiift.SfttSoL 

19.38 
17.4 

IS. 5 
13.6 

II. 7 

91 


Wt.  Pvcoat 

'SbhreDt. 
60 
70 
80 
90 

95 
xoo 


SftLSoL 

0.919 
0.886 
0.852 
0.820 
0.810 
0.800 


SObStJ^Oper 
iooGblSilSoL 

2.9 
I.I 

0.8 

;-5. 


In  the  100  per  cent  CsHiOH  solutiofi,  the  solid  phase,  Cai4(0H)  SQiNaJlU), 
became  opaque. 

too  gms.  H^  dissolve  18.25  gms.  CJl4(OH)SQiNa.2HiO  at  14.8*.  diM  of  at 


sol.  »  1.0675. 

SODIXTM  TARTRATES 

Salt. 


Solubility  in  Water. 

Focmnk. 


(GneBkhaKlSBHlh.Dnj 


Gms.  Sdt 

t*.     per  100         Aothoaty. 
Gns-HyO. 
39.73    (ScUadba|.i90A) 
41.10  " 

0.939  (FaiCoii.xflSD 


20 

30 

O 


Sodium  Neutral  Inactive  Pyrotartiate  C«H^0b.Nat.6H^ 

Dcxtro 
Sodium  Dihydrozy  Tartrate  C«HANat.3H]0 

SODIXTM  TELLURATE  NatTeO«.2H«0. 

100  nns.  HsO  dissolve  0.77  gm.  NatTe04  at  18%  and  2  gms.  at  100*.  SoGd 
phase  NatTe04.2HiO. 

100  gms.  H^  dissolve  143  gms.  NatTeOi  at  18^9  and  2.5  gms.  at  50*.  Solid 
phase  NatTe04.4HiO.  Ohl^^^ 

SODIXTM  TmOSULPATE  Na<S/)i.5H<0(I). 

SOLUBIUTT  IN  Water.        (Yonog  and  Buike,  1904. 1906.) 


f> 

Gms.  Na^SxOi  per 

100  Gms.                Solid  Phue. 
Sat.  Sol.    Wat-rr. 

f. 

Gm8.N^AP«r 

xoo  Gms.                     SoBd  Ptme. 

lSat.Sol. 

Water. 

0 

33 .  40     50. 1 5  NaACVsH|0(D 

0 

60.47 

153      NaiSA^/XID 

10 

37.37      59.66   " 

10 

61.04 

156.7    " 

20 

41.20     70.07    " 

20 

62.11 

163.9   « 

25 

:43i5   75.90  " 

25 

62.73 

168.3    « 

35 

47.71     91.24  " 

30 

63.56 

174.4   " 

45 

55-33  123  87  " 

40 

65.22 

187.6   « 

48.17 

* "+NaACVaHiO(D 

SO 

66.82 

201.4    " 

0 

52.73   Ill.6oNa,SA.aH^(D 

56.5* 

•   •   • 

...        «  +NaAOb 

10 

53.94  117,10   " 

0 

46.14 

85 .  67  Na«Sy(V6H/XIIItBdIV) 

20 

55.15    122.68    " 

10 

51.66 

106.8    " 

25 

56.03  127.43  " 

13 

54.96 

122 

30 

57.13  138.84  " 

14.35* 

1 

•    •   • 

...        "  +NaA(VlH/).(IV) 

40 

59.38  146.20  " 

14.3* 

•    •    • 

...        "  +NaA(V7HdO(IID 

50 

62.28  165. II  " 

0 

57  42 

I34.8Na,SA.7HdO(llJ) 

60 

65.68  191.30  " 

10 

58.28 

139.7   - 

66.5* 

"+NaAOb 

20 

59.28 

145.6  « 

0 

41.96     72.3ONaA0».sH/XlD 

25 

60.18 

151. I    - 

10 

45.25      82.65    " 

30 

60.78 

I5S       - 

20 

4938     97.55    " 

40 

62.60 

167.4  •• 

25 

52.15    108.98   " 

47.5^ 

64.68 

183. 1    '• 

30 

56.57    130.26   " 

48.5* 

•  •  • 

...      r-  +NaAOb3^0CID) 

30.22 

* "+NaAC^4H,0(ID  47 .  5 

64.78 

l83.9NaA0b3dO(IID 

33.5 

58.59   141.48  NaAOi-^HjOTO 

50 

65.3 

188.2    " 

36.2 

60.51    153.23    " 

55 

66.45 

198. I    " 

36.6 

62.80  168.82    " 

60 

68.07 

213. I    " 

40.65 

,* "+Na,SiOk.H,0(ID  6l* 

... 

...       "+NsiSA 

^  tr.pt. 
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Sglubilitt  in  Watbk  (ComUmmei). 


5* 


Gb 

■^Xa, 

^P« 

C^Si 

HSAper 

lOOi 

^■»- 

r. 

too 

Solid  Phas*. 

^SoL 

Watcr. 

Sal.  Sol. 

Walcr. 

57.63 

136 

Na.SA.»0(IV) 

30 

63  34 

172.80 

Na.SA3iO(V) 

58 

49 

140.9 

M 

40 

64  75 

183.70 

44 

59 

57 

147.3 

M 

so 

66.58 

199.2 

M 

60 

35 

152.2 

M 

55^ 

67.59 

208.5 

M 

61 

03 

156.6 

M 

43* 

•  •  • 

•    •    • 

•*+NaACVIW(\') 

62 

95 

169.9 

M 

25 

64.21 

179.4 

NaAqb-indOO*) 

65 

45 

189.5 

M 

40 

64  99 

185.6 

M 

67 

07 

203.7 

M 

50 

66.02 

194.3 

•4 

. 

. . 

•   •    • 

"  +N«AQi 

60 

67.4 

206.7 

*« 

57 

63 

136 

NaAPb-aHdOOO 

70 

69.06 

223.2 

44 

59 

05 

144.2 

M 

70* 

•  •  • 

•    •    • 

"  +NaAQi 

61 

.02 

156.5 

M 

40 

67.4 

206.7 

NaiSA 

62 

30 

165.3 

M 

50 

67.76 

210.2 

44 

63 

S6 

174.4 

U 

60 

68.48 

217  3 

44 

65 

27 

188 

<« 

70 

69  OS 

223.1 

44 

•  < 

• 

•   •   • 

" +NaAQ^H,0  (V)  80 

69.86 

231.8 

•4 

•  tr.pt. 


le  authors  adopted  a  new  system  of  naming  the  hydrates,  based  upon  their 
lal  transition  relations.  These  transitions  occur  in  such  a  way  that  the 
bers  of  one  group  undergo  transition  into  members  of  the  same  grouo  and 
nto  members  of  another  group.  Those  hydrates  belonging  to  group  (I)  are 
1  primary  hydrates,  those  belonging  to  group  (II)  are  called  secondary  and 
;  belonging  to  the  (III),  (IV)  and  (V)  groups  are  called  tertiary,  quaternary 
luintary  respectively, 
•mmercial  sodium  thiosulfate  is  the  primary  pentahydrate,  NaiStOi.5HiO  (1). 

)  gms.  alcohol  dissolve  0.0025  gm.  NaiSsOi  and  0.0034  gm.  NaiSiOi.5HiO  at 
temperature.  (Bodtker.  1897.) 

)  gms.  alcohol  of  0.941  Sp.  Gr.  dissolve  33.3  gms.  sodium  thiosulfate  at  I5.5^ 

ita  for  the  lowering  of  the  freezing-point  of  NatStOi;^(IiO  by  each  of  the  fol- 
^  compounds:  urea,  glucose,  cane  sugar,  NaCl,  NaClOi,  NaNOi  and  NatSO« 
iven  by  Bautaric  (191 1). 


lUM  TUNOSTATE  Na,W04.2H/). 


G 

NaaW04 . 
too  Gma. 
Soludcn. 


30 

31 
32 
34 
36 

39 
41 


60 

87 
98 

52 
54 
20 

02 


Mob. 
Na«WO« 

per 
100  Mob. 
H2O. 

2.70 
2.86 

3  01 
3  23 

352 

3  95 

4  26 


Solubility  in  Water. 

(Funk,  1900a.) 


Solid 
Phaie. 


NatWO«.zoHsO 


-3-5 
+0.5 

18 

21 

43 
80 

100 


5 
5 


Gma. 

NatWO«  per 

zoo  Gma. 

Solution. 

41.67 
41.73 

42  O 

42.27 

43  98 
47.65 
49.31 


Mola. 
NaaWOi 

per 

zoo  Mola. 
HsO. 


4 

4 
4 
4 
4 

5 
5 


37 

39 
.40 

48 
.81 

57 
•95 


Solid 
Phaaa. 


NaaWO«.aIM> 


.  Gr.  of  sat.  solution  at  18^  -  I-573-    For  Sp.  Gr.  determinations  of  aqueous 
tons  at  20®,  see  Pawlewski,  1900. 

sioo-point  data  for  NatWOi  +  WOi  are  given  by  Parravano  (1909). 
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SODIXTM  URATB  CiHiN^OiNa. 

Solubility  in  Aqubous  Sodium  Chloridb  at  37^ 

(d'Agostino,  19x0.) 
Gms.  Mols.  per  Liter.  Gms.  Mols.  per  Later.  Gim.  Mob.perlito.  m^ 


NaQ.  C»H»N«0|.Na.               NaCl.  CANiOfeNa.  NaQ.  QHiN/VNi- 

O                        0.00536  0.01084  0.002II  O.05116  0.00050 

0.00486         0.00340  0.01398  0.00172  0.06667  0.00034 

0.00532         0.00321  0.02564  0.00102  0.07363  0.00032 

0.00865         0.00256  0.04012  0.00054  0.08595  0.00026 

One  liter  of  HsO  dissolves  i  .5  gms.  sodium  urate  at  37^.      (BecfaholdaiidZkgkr.ifio) 
One  liter  of  serum  dissolves  0.025  R™-  sodium  urate  at  37^. 

SODITTM  MetaVANADATB  NaVO,. 

Solubility  in  Water. 

(Mac Adam  and  Pierle,  191 2.) 

*••  ^i«G^^!^^SoUd  Phase.  f.  ^^^^^    SoW  Ptot 

NaVOb  25  15.3  NaVOnW 

40  30.2 

60  68.4 

75  38.8  N»VO» 

Considerable  time  was  required  for  attainment  of  equilibrium.  The  two  sidkl 
phases  appear  to  exist  for  the  whole  rage  of  temperature  and  the  conditioos  lor 
the  transformation  of  one  into  the  other  were  not  ascertained. 

SODIXTM  FluoZntCONATE  5NaF.ZrF4. 

100  gms.  HsO  dissolve  0.387  gm.  at  i8^  and  1.67  gms.  at  loo^     (llaripic,itti^ 

SPARTEINE  Ci5H»N,. 

Solubility  in  Water  and  in  Aqueous  Sodium  Carbonate  Solutions. 

(Valeur,  19x7.) 

The  author  prepared  solutions  of  recently  distilled  colorless  spartone  (a  » 
— 2*'.46'  in  5  cm.  tube)  in  aqueous  5  per  cent  NasCOs  and  determined  the  tem* 
perature  at  which  clouding  occurred  in  each. 


25 

21. 10 

40 

26.23 

60 

32.97 

75 

38.83 

fof 
Clouding. 

Gms.  Cx»Ha,N, 
per  100  cc. 

Gouding. 

23  4 

24 

25 
28.6 

2.1 

I    95 
1.8 

1.65 

33-5 
36.5 
39-8 
43-5 

Gms.  C|tH«N, 

f  ol 

Gins.Ci»H»N, 

per  100  cc. 

Clouding. 

per  100  cc 

1-5 

47 

0.9 

1.35 

53 

0.75 

1.2 

60.2 

0.60 

I   05 

72.5 

0.4s 

A  saturated  solution  of  sparteine  in  water  was  prepared,  and  after  removing  the 
solid  phase  by  centrifugation,  the  amount  of  sparteine  in  the  saturated  solution  was 
determined  with  the  aid  of  the  data  in  the  above  table.  Enough  Na«COi  and 
H]0  to  yield  5  per  cent  NatCOs  were  added  and  the  temperature  of  clouding  ob- 
served and  compared  with  the  above  results.  The  average  of  these  determina- 
tions was  0.556  gm.  sparteine  per  100  cc.  sat.  solution  in  water  at  io.8^ 

SPARTEINE  SULFATE  CisH»N,.H,S0«.5H,0. 

100  gms.  HjO  dissolve  about  200  gms.  sparteine  sulfate  at  15-20®. 

100  cc.  90%  alcohol  dissolve  about  20  gms.  sparteine  sulfate  at  15-20®. 

(Squire  and  Caines,  190SO 

STEARIC  ACID  CHa(CH,)i«C00H. 

100  gms.  HjO  dissolve  o.i  gm.  stearic  acid  at  37". 

100  gms.  5%  aqueous  solution  of  bilesalts  dissolve  less  than  o.i  gm.  stearic  add. 
100  gms.  5%  aq.  sol.  of  bile  salt  -h  1%  lecithin  dissolve  0.2  gm.  stearic  add. 
In  the  same  solvents  there  is  dissolved  of  sodium  stearate,  0.1,  0.2  and  0.7  gm. 
respectively.  (Moore,  Wibon  and  Hutrhiiwoa.  x9o») 
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Sglubilitt  of  Stbakic  Acid  in  Aqueous  Ethyl  Alcohol  at  25®. 

(SddeU,  1910.) 
SS'SOL  ^sir^  uffi^.  Sat.  Sol.         ^slf^^' 

o  0.999  0.034  70  0.865  0.80 

20  0.967  0.04  80  0.841  1.63 

40  0.932  o.io  90  0.818  3.30 

SO  0.911  0.18  95  0.807  S'55 

60  0.888  0.40  100  0.795  ^-30 

)occ.  [94.3 Vol. %CiHiOHcontaino.o996gm.Ci7HttCOOHato'(<i;,=o.83i8). 
t  sol.    95.1      "  "  "       0.1139  "  "  "    (40=0.8287). 

in      1 95.7      "  "  "      0.1246  "  "  "    (4,-0.8265). 

turation  was  approached  from  above  without  constant  agitation.  (Emenon,  1907.) 
rBiLiTT  OF  Stbakic  Acid  in  Ethyl  Alcohol  at  Several  Temperatures. 

(Faldola,  19  lo.) 
Gms.  CnH«COOH  per  100  cc.  of  : 

f.  y * 


Abtolute  AlcohoL 

75%  Alcohol. 

10 

0.9 

0.15 

20 

2 

•    •    • 

30 

45 

0.39 

40 

13.8 

0.77 

50%  Alcohol. 

0.08  (23**) 

O.IO 

0.12 

0  cc.  sat.  solution  in  94.4  Vol.  %  CH/)H  ("methylated  alcohol"  ol  d  ^ 

I3)  contain  0.15  gm.  Ci7HttC(X)H  at  +0.2®.     Saturation  was  approached 

above  without  constant  agitation.  (Hehner  and  Mitchell.  X897.) 

Solubility  of  Stearic  Acid  in  Several  Solvents  at  25^ 

(SeideU,  19x0.) 


Solvent. 

d  of  Solvent. 

dn  of      ""^r  "?T  «;r 

Sat.  Sol.                 s^j  g^ 

Acetone 

As =0.797 

0.815                    4.73 

Amyl  Alcohol  (iso) 

<i»=o.8i7 

0.815                 9-43 

Amyl  Acetate 

*o=o.875 

0.867                  II. 19 

Carbon  Disulfide 

<fes=  1.259 

I. 163                  19.20 

Carbon  Tetrachloride 

^5=  1.587 

1.465                  10.25 

Chloroform 

dn^iAJ^ 

1332                  15.54 

Ether  (abs.) 

dn^o.Tii 

0.744                  20.04 

Ethyl  Acetate 

<ia= 0.892 

0.895                     7.36 

Nitrobenzene 

<iass  1.205 

I. 199                    1.24 

Toluene 

(/u= 0.872 

0.865                  13   61 

non-point  data  for  stearic 

:  acid  +  tristearin  and  for  stearic  acid  -h  tri- 

in  +  palmitic  acid  are  given  by  Kremann  and  Kropsch  (191 4). 

C«HfCH  I  CH.GcHf. 

sexing-point  data  for  mixtures  of  stilbene  and  P  dimethoxystilbene  are  given 
lacal  and  Normand  (19 13). 

CmnUM  ACETATE  Sr(CH,C(X)),.iH,0. 

Solubility  in  Water. 

(Oiaka  and  Abe.  191 1.) 


•       GiM.Sr(CH,C0O), 
per  100  Gnu.  H^. 

Solid  Phase. 

f. 

Gms.  Sr(CH,COO), 
per  100  Gms.  HfO. 

SoUd  Phase. 

05           36 .  93       Sr(CH,COO),.4H/) 

25 

40.19 

Sr(CH,COO)t.|HdO 

39  91 

u 

35.03 

38.82 

<« 

43  61 

<« 

50 

37.35 

(1 

4U.pt.  43  I 

"  +SKCH,COO),.JIV) 

70 

36.24 

ti 

43. 5 

Sr(CH,COO),.»H,0 

80 

36.10 

M 

42.9s 

« 

90 

36.24 

a 

41.90 

M 

97 

36.36 

M 
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STRONTIUM  BENZOATB  Sr(C7H«0,)s.HtO. 

S(H.UBiUTY  IN  Water. 

(PajetU.  1906.) 
t*.  15.7*.  a4.7*.        3x4*.       4<^'' 

Gms.  SKCtHcOs)!  per  100  Cms.  Solution    5.31        5.4       5.56     S-77 

STRONTIUM  BROMATB  Sr(BiOi),. 

One  liter  of  aqueous  solution  contains  0.9  gm.  mdecules  or  309  gms.  Sr(BK)i)i 
at  18°.  (KoUiinKh.11974 

STRONTIUM  BROMIDB  SrBr,.6HiO. 

S(H.UBiLiTy  IN  Water. 

(Avenge  curve  from  results  of  Kitmers,  1858;  and  EUid,  1894.) 
Gms.  SrBrt  per  loo  Gms-  Gms.  SrBrt  per  loo  Gmi 


kiS 


•  . 

SdutioD. 

Water. 

0 

46 

85.2 

10 

48.3 

93 

20 

50.6 

102.4 

25 

SI. 7 

107 

30 

52.8 

III. 9 

• . 

Solution. 

Water. 

40 

55- 2 

123.2 

SO 

57.6 

135.8 

60 

60 

150 

80 

64- 5 

181.8 

100 

69 

222.5 

Sp.  Gr.  of  sat.  solution  at  20^  approximately  1.70. 

100  gmi.  abs.  alcohol  dissolve  64.5  gms.  SrBrs  at  o®.     Sp.  Gr.  of  solution  » i-2i. 

(Faose»-DiaoaD.i89^) 


SOLUBILITT    OF    STRONTIUM   BrOMIDB    IN   AqUEOUS    SOLUTIONS   OF   SnONTirH 

Nitrate  at  25". 

(Harkins  and  Pearce,  19x6.) 

Mols.  periooo  Gms.  HA   Gms.  SrBr,        i     of       Mols.  per  looo  Gms,  H,0.    Gms.SrBri      ^..ol 

'  c  ,>Tr>  X — ■ TT pcrioooGms.     j.  T  .   c/xir^N    ' g-        ^perioooGms.  ,pr>. 

Sr(NOi)i.         SrBrj.  _        HjO.  Sat.  SoL         Sr(NO|)t.         SrBrj.  ^q.         Salvi- 

o  4.3080  1066. 1   1.7002   0.30663  4.3180  1068.8  1.737^ 

0.036  43105      1066.95  •••  O.61124     4.3190      1069.17     1.748^ 

0.07216     4.3125      1067.42      1.70325       1. 8610       4.3390      1073.97     1.773^ 
0.14568     4.3170      1068.54      1.72844 

Data  for  equilibrium  in  the  system  strontium  bromide,  strontium  oxide  and 
water  at  25**  are  given  by  Milikau  (1916). 

STRONTIUM  CAMPHORATB  d  CioHi404Sr.4H,0. 

Solubility  in  Aqueous  Solutions  of  Camphoric  Acid  at  16-17*. 

(Jungfleisch  and  Landrieu,  1914.) 

Gms.  per  100  Gms.  Sat.  Sol.  Gms.  per  100  Gms.  Sat.  Sol. 

CsHmCCOOH),.  CoHjASr.  CHmCCOOH),.  CwHMG.Sr.  Solid  Phase 

1.25  1. 413  C,Hm(COOH),  1.20  17.99  iCtfli/y;>^5riCyflyfidi 

1.03  1. 7705    (C»H„0«)^r(C»HriO«),      O  16.95  C»HMO«Sr4H/) 

1. 13         6.525  "  o  16.56 

1. 20  12.452  O  I2.86(at98«) 

STRONTIXTM  CARBONATE  SrCa. 

One  liter  of  water  dissolves  0.00082  gm.  at  8.8®  and  0.0109  gra.  at  24®  by  con- 
ductivity method.  (HoUeman,  1893;  Kohlrauscfa  and  Rose,  1S93.) 
One  liter  of  water  saturated  with  COj  dissolves  1.19  gms.  Sr(HCOi)i. 

Data  for  the  solubility  of  strontium  carbonate  in  water  containing  COi  at 
pressures  between  0.05  and  i.i  atmospheres  are  given  by  McCoy  and  Smith 
(1911).  The  equilibrium  constant  is  k  =  1.29  X  io~*  with  an  average  deviation 
from  the  mean  of  1.2  per  cent.  From  this  value,  the  solubility  product  is  calcu- 
lated to  be  Sr  X  COj  =  ifej  =  1.567  X  io-». 
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STRONTIUM  CARBONATI 


iiUTT  OF  Strontium  Carbonate  in  Aqueous  Ammonium  Chloridb. 

(Cantoni  and  Goguelia,  1905.) 


Gms.  NH4a  per 
100  Gnu.  Solution. 


Gnu.  SrCQi  per 
yooo  cc.  Sat.  Solution. 


S-3S  0.179 

10  0.259 

20  0.358 

nixtures  were  allowed  to  stand  at  12-18**  for  98  days. 

n-point  data  for  SrCd  +  SrCli  are  given  by  Sackur  (1911-12). 

mUM  CHLORATE  Sr(C10,)s. 

ms.  HiO  dissolve  17^.9  gms.  Sr(C10)s,  or  100  gms.  sat.  solution  contain 

s.  at  18^.     Sp.  Gr.  of  solution  is  1.839.  (Mylius  and  Funk,  1897.) 

mUM  CHLORmS  SrCls.6HiO. 


SOLUBILITT  IN  WaTER. 
(Avence  curve  from  the  remits  of  Mulder;  Etaid;  lee  abo  TUden,  1884.) 


Gnu.  SrQ»  per  100  Gma. 
Solution. 

26.0 


SiCls^6H/> 


—        Solid 
Water. 

35-1 

435 

47-7 
52.9 

55-3 

58-7 

65  3 
72.4 

tition  temperature  about  62.5^ 
.36. 


30 -3 

32  3 
34-6 

35  8 

37  o 

39  S 
42.0 


60 
70 
80 
100 
120 
140 
160 
180 


Gma.  SrCl»  per  100  Gma. 
-  -    '  Water. 

81.8 


Solution. 

45  o 
46.2 

47  S 
50.2 

530 
55 -6 

58-5 
62.0 


85-9 

90s 
100.8 

112. 8 

125.2 

141  o 

163. 1 


Solid 
Phase. 

SrOsjfiHsO 
SrGlt.sH«0 


Sp.  Gr.  of  sat.  solution  at  o®  «■  1.334;  &^ 


k)lubility  of  strontium  chloride  in 
Hydrochloric  Acid  at  o*^. 


Mk.  Moh.  per  to  cc.  Solution. 


iScd,. 
51.6 
44.8 

37-85 
27.2 

22.0 

14.0 

425 


HCl. 
O 

6.1 
"75 

28.38 

37-25 
5275 


Sp.  Gr.  of 
solution. 

334 

304 
269 

220 

201 

167 

133 


I 
I 
I 
I 
I 
I 
I 


Aqueous  Solutions  of 

(Ensel,  1888.) 
Grams  per  zoo  cc.  Solutfon. 


SrCIs. 
40. 9 

35-5 
30  o 

21.56 

17.44 

11.09 
3-37 


HQ. 

0.0 

2.22 

465 

8.49 

10.3s 
13    58 

19    23 


BiLiTY  OF  Strontium  Chloride  in  Aqueous  Solutions  of  Hydro- 
BROMic  and  of  Hydrochloric  Acids  at  25^. 

(Harkins  and  Paine,  1916.) 

In  Aqueous  HCl. 

Gms.  Equiv.  HCl 
per  1000  Gms. 


In  Aqueous  HBr. 

nv.  HBr      j     of 
•  Gms.  7 

Sat.  Sol. 


X 

817 

16 

4 


Gms.  SrCli 

per  100  Gms. 

Sat.  Sd. 


1.4015 
I  .4020 

I. 4010 

1.3992 

1-3995 


3S-8o 

35-47 
33  92 

3152 
20.78 


H,0. 

O.I551 
0.5162 

1. 017 

2.165 

9.205 


Jy  of 

Sat.  Sol. 


Gms.  SrCli 

per  100  Gms. 

Sat.  Sol. 


1-3953 
1.3788 

1-3563 
I  3065 
I. 1498 


35-17 

33-^ 
31-42 
26.33 

3.05s 


STRONTIUM  CHLOBIDB 
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Solubility  of  Strontium  Chloride  in  Aqueous  Solutions  of  Acids 


°'=  HiO. 


AND  OP  Salts  at  25° 

(Hukini  and  Paine,  19x6.) 


rf     of        Gmi.  SrO. 
Sat.  Sd.        Sat.  Sol. 


lUtlOQ 

of: 


u 


m 

it 


« 


KI 

« 


CuCIt   0.7134 
2.276 
0.1641 
0.4462 

0'7539 
0.09199 

0.5401 

0.6015 

1-445 
0.0719 

0-433 
0.8576 

1-594 


« 


(< 


KCl 

« 
« 


1.4200 

I -4595 
1.4058 
1.4121 
I. 4196 

1.4093 
1.4466 

1-4513 

I -5154 
1.4032 

1.4085 

I. 4152 
1.4266 


34.005 
30.40 
34-850 
33-28 

3152 
35-45 

33.79 
33 -60 

30.90 

35.62 

34.80 

33  89 
32.40 


KNQ, 


« 


HNQi 

« 


« 


NaNQi 


(( 


« 


(( 


SrCNO,), 


it 
tt 
« 


Gms.  Eqniv. 

added  Salt 

per  1000  Gms. 

H|0. 

0.09796 

0-47SS 
0.1771 

0.3521 
1.277 

0.3621 

0.5010 

3-553 
6.856 

0.1372 

0.5766 

1.0988 

3.318 


rf  of  G«Bi.S<3, 
-*_.  periooGa. 
Sat.SoL'sitSoL 


4107 

4349 
4038 

4059 

417s 
4216 

45M 
5214 
5581 
4113 
4336 
4636 

6664 


35.86 
35.90 
3552 
35-40 

34.0* 
3563 
35-60 
30.88 

2553 
3542 
34-47 
33.30 
28.97 


Data  for  equilibrium  in  the  system  strontium  chloride,  strontium  oxide  and 
water  at  o*,  25**  and  40**  are  given  by  Milikau  (19 16). 

100  gms.  abs.  methyl  alcohol  dissolve  63.3  gms.  SrCls.6H^  at  6^ 

100  gms.  abs.  ethyl  alcohol  dissolve  3.8  gms.  SrCli.6HsO  at  6^.   (de  Bnyn.  i^ 


Solubility  op  Strontium  Chloride  in  Aqueous  Ethtl  AuxffiOL 

Solutions  at  18". 

(Gerardin,  1865.) 


Sp.  Gr.  of 

Aq.  Alcohol 

ato*. 

Wt. 

per  cent 
Alcohol. 

Gms.  SrCIs 

per  100  Gms. 

Alcohol. 

sp.  Gr.  o£ 
Aq.  AloJiol 
ato». 

Wt. 
per  cent 
Almhnl. 

Gms-SiGs 
per  100  Gms. 
AktM. 

0.990 

6 

49.81 

0.939 

45 

26.8 

0.985 

0.973 
0.966 

10 

23 
30 

47.0 
39.6 

35-9 

0.909 
0.846 
0.832 

59 

86 

91 

19.2 

4-9 
3-2 

0-953 

38 

30.4 

rms.  95% 

formic  acid  dissolve  23.8 

gms.  SrCls  at 

19^ 

(Aaclian.  1913 

100  cc.  anhydrous  hydrazine  dissolve  8  gms.  SrCU  at  room  temp. 

(Welsh  and  Broderson,  191 S 

Fusion-point  data  for  SrCU  +  SrFj  are  given  by  Plato  (1907).  Results  f< 
SrCli  -h  SrO  and  SrCl,  +  SrS04  by  Sackur  (191 1-12).  Results  for  SrCli  +  Tl( 
by  Korreng  (1914)  and  results  for  SrCU  +  ZnCU  by  Sandonnini  (1912a,  1914) 


STRONTIUM  CHBOHATE  SrCr04. 


Gms.  SrCrO« 

Solvent. 

per  100 

Gms.  Solvent 

Water 

0.12 

Aq.  NH4CI  (5%) 

0.195 

Solubility  in  Water,  etc.,  at  15*. 

(Freaenius,  1891.) 


Solvent. 


Gms-ScOQ 

per  100 
Gms.  Sohrcfll 


Aq.  CH3COOH  (1%)      I.S7 


Aq.  Ethyl  Alcohol  (29%)    0.0132 
Aq.  Ethyl  Alcohol  (53%)    0.002 


68i  STRONTIUM  CmNAMATE 

^MTIUM  CINNAMATB  (C«H»CH  :CH.COO),Sr.2HtO. 
gms.  HiO  dissolve  i  gm.  (C»H»CH:CH.COO)iSr  at  I5''-20^ 

(Squire  and  Caines,  1905.) 

gms.  sat.  aqueous  solution  contain  1.18  gm.  (C«HfCH:CH.CC)0)iSr  at  15 
II  gms.  at  100^.  (Tarugi  and  Checchi,  1901.) 

^NTIUM  rORMATB  Sr(HCOO)s.2HtO. 

Solubility  in  Water.    (Stanley,  1904.) 


Gms.  Sr(HCOO)|  per 
100  Gms.  H|0. 

Solid  Phase. 

f. 

^■Too'fflSj.'*'      ^'^- 

7.02  (8.3s) 

Sr(HC00),.2H/) 

67.5 

20.62  (21.76)     Sr(HCOO)s.2HsO 

8.08(9.54) 

<« 

81.5 

26.14(26.36) 

11.62  (13.25) 

(1 

86 

27.58(27.57)      Sr(HCX)0),.HiO 
27.01  (27.07) 

13.01  (14.68) 

(1 

91.7 

16.31  (17.83) 

« 

100 

26.57(26.72) 

re  appears  to  be  an  error  in  the  calculation  of  the  results  as  given  by  the 
*  in  his  table.  The  fibres  given  above  in  parentheses  have,  therefore, 
ralculated  from  the  weights  of  SrSOi  recorded  in  the  original  table  and 
;he  weight  of  Sr(HCOO)i  per  100  gms.  of  saturated  solution. 

>1ITIUM  FLUORIDE  SrFt. 

liter  of  water  dissolves  0.1135  gm.  SrFi  at  0.26^  0.1173  gm.  at  17.4"  and 
gm.  at  27.4®,  determined  by  the  conductivity  method.       (Kohlrausch.  1908.) 

INTIUM  GLTCSROPHOSPHATB  CiH70,P04Sr.2H,0. 

gms.  sat.  solution  in  water  contain  2.09  gms.  anhydrous  salt  at  18^  and  0.8 
:  60".  (Rogier  and  Fiore,  iQi.i.) 

^NTIUM  HYDROXIDE  Sr(0H)t.8H,0. 

Solubility  in  Water.    (Schdbier,  1883.) 

,  Grams  per  loo  Grams  Solution.  Grams  per  too  cc.  Solurioo. 

&ro!  Sr(OH)s.8HsO.^  ' 


o  .0.35  O 

10  0. 48  I 

20  0.68  I 

30         I  00  2 

40         1.48  3 

50         2.13  5 

60  3  03  7 

70  4-35  " 

80  6.56  16 

90  12.0  30 

100  18.6  47 


90 

23 
74 

57 
80 

46 

77 
16 

83 
78 
71 


SrO. 

0-35 
0.48 

0.68 

SKOH)s.8HsO. 

0.90 

1.23 

1.74 

1 .01 
I-5I 

2.18 
3.12 

2  59 

3  87 

5-59 
8.00 

4.55 

7.02 

11.67 
18.01 

13.64 

22.85 

34-99 
58.61 

ruAL  Solubility  of  Strontium  Hydroxide  and  Strontium  Nitrate 

IN  Water  at  25^  (Panons  and  Perkins.  Z910J 

Gms.  per  loo  Gms.  H,0.  ^  Gms.  per  loo  Gms.  H|0. 

L         SiOas       c,,No.^  Solid  Phase.  M «[       SiOas 

•-       Sr(OH),.     Sr(NO,),.  Sat.  SoL    Sr(OH),. 

O                79.27  Sr(NO|)s  1.267        I." 

0-38          79.47  "  1. 217        1. 01 

0.78         80.83  "  1. 178       0.95 

•  1.76         81.06  SKOH)sJtH^        1. 148       0.91 
►          I. 71          74.27  "  1.108       0.84 

•  I- 51  63.71  "  1.079  0-8l 
1. 41  56.30  "  1059  0.79 
1.27         46.97  **  1-033       0.78 


Solid  Phase. 

Sr(NO,),. 

37.81 

Sr(0H),.8H|C 

28.80 

14 

23.83 

«l 

17.96 

(4 

12.78 

M 

8.96 

M 

6.29 

« 

4. 45 

W 

STBONnUM  HYDROXIDS 
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Solubility  of  Strontium  Hydroxide  in  Aqueous  Solutions  at  2S^ 

(RoUummd,  1910.) 


Aqaeoui  Solutkm  oi: 


SKOHU.     Sr(0H)t 
per  Liter. 


per 
Liter. 


Aqueous  Solutioo  of: 


Water  alone  0.0835  10.16 

0.5  n  Methyl  Alcohol  0.0820  9.97 

Ethyl  Alcohol  0.0744  9.05 

Propyl  Alcohol  o .  0708  8 .  6x 
Amyl  Alcohol 

(tertiary)  o .  0630  7 .  66 

Acetone  o .  0693  8.42 

Ether  0.0645  7.85 


i< 


u 
u 


u 


it 


0.5  n  Glycol 
Glycerol 
Mannitol 
Urea 
Ammonia 


« 


it 


i< 


« 


tt 


it 


Mok.  Gm. 

Sr(0H)>  Si^H), 

8H1P  pa 

perLitei.  Liter. 

0.0922  II. 21 

0.1094  1331 

0.1996  24.29 

0.0820  9-97 

0.078s  9-55 


Dimethylamine  0.0586    7 13 
Pjrridine  0.0694    8.41 


"  Data  for  equilibrium  in  the  system  strontium  hydroxide,  phenol  and  water  at 
25"  are  given  by  van  Meurs  (1916). 


STRONTIUM  lODATB  Sr(IO,)i. 

100  gms.  HtO  dissolve  0.026  gm.  at  15**,  and  0.72-0^1  gm.  at  I00^ 

((ky-Lussac;  Rammdthfn,  iW 


STRONTIUM  IODIDE  SrI,.6HtO. 

SOLUBILFFY  IN  WaTBR. 
(Average  curve  from  the  results  of  KremerB,  1858;  and  Etard,  1874.) 


1 

Gms.  Srls  per 

TOO  Gms. 

Solid 
^     Phase. 

t: 

Gms.  Srif  per 

TOO  Gm*. 

Solid 

•    •    ^ 

Soludon. 

Water. 

'  Solution. 

Water. 

Phsse. 

0 

62.3 

165.3 

SrIsj6H|0 

90 

78 -5 

365 -2      ! 

SrIajHil 

20 

64.0 

177.8 

M 

100 

79  3 

3^3-1 

a 

40 

65 -7 

191  5 

M 

120 

80.7 

418. 1 

M 

60 

68.5 

2175 

M 

140 

8a. 5 

4715 

M 

80 

73  0 

270.4 

M 

175 

85.6 

594.4 

•i 

Transition  temperature  about  90*.    So.  Or.  of  sat.  solution  at  20*  =  2.15 
100  gms.  sat.  solution  of  strontium  iodide  in  absolute  alcohol  contain  2.6  gms. 

Srii  at  —20®,  3.1  gms.  at  -f  4**,  4-3  gms.  at  39®,  and  4.7  gms.  at  82*'.    (Etard,  1874J 
Data  for  equilibrium  in  the  system  strontium  iodide,  strontium  oxide  and 

water  at  25°  are  given  by  Milikau  (1916). 


STRONTIUM  PerlODIDE  Srl4. 

Data  for  the  formation  of  strontium  periodide  in  aqueous  solution  at  35* 
are  given  by  Herz  and  Bulla  (1911).  The  experiments  were  made  by  adding 
iodine  to  aqueous  solutions  of  Srit  and  agitating  with  carbon  tetrachloride. 
From  the  iodine  content  of  the  CCI4  layer  the  amount  of  iodine  in  the  aqueous 
layer  can  be  calculated  on  the  basis  of  the  distribution  ratio  of  iodine  between 
water  and  CCI4.  This  furnishes  the  necessary  data  for  calculating  the  amount 
of  the  strontium  periodide  existing  in  the  aqueous  layer. 


STRONTIUM  lODOBORCURATB  SrIs.HgI,.8HsO. 

A  saturated  aqueous  solution  prepared  by  adding  Srls  and  Hgit  in  excess  to 
warm  water  and  filtering  when  the  temperature  had  fallen  to  16.5®  was  found 
to  have  the  composition  i.oSrIt.1.24  Hglt.  18.09  HsO.    The  di%,i  was  2.5 

(Dttboia,  1906.) 
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STROmUM  MALATE  SrCJUV 

Solubility  in  Water. 


BTBOMTIUM  MALATE 


^m     Gnw.  per  xoo 
*  '       cc  Solotioii. 

f. 

Cms.  per  100 
cc.  Solotioo. 

*•. 

Gnia.  per  too 
cc.  Soltttfap. 

30          0.448 

40 

I -385 

ss 

2.460 

as        0.550 

45 

1-743 

60 

2.821 

30      0.752 

SO 

2.098 

65 

3  148 

35        I  036 

70 

3-3^ 

[UM  liALONATE  CH,(COO),Sr. 

Solubility  in  Water. 

(Cantoni  and  DioUlevi.  1905.) 

Gnift.  per  100  oc. 

#• 

Gmt.  per  xoocc 

r. 

dm.  per  xoo  cc* 

Sat.  Sol. 

V    . 

Sat.  Sol. 

Sat.  Sol. 

0.541 

25 

0.521 

40 

0.464 

0.540 

30 

0.499 

45 

0.453 

0.532 

35 

0.478 

50 

0.443 

r. 

o 
10 
20 

tTBONTIUM  MOLYBDATE  SrMoOi. 
100  gms.  H^  dissolve  0.0104  ?">.  SrMoOi  at  17^ 

ETBONTIUM  MITRATE  Sr(NOi)t. 

Solubility  in  Water. 

(Bericeky  and  Api^by,  xqxx.) 


(Smith  and  BrMlbaiy,  1891.) 


0.58 

14.71 
26.40 

29.06 

29.3* 
30.28 

32- 58 


Sat.  Sol. 

1 .  28561 
I  39380 
I. 48831 
I. 51098 

•    •   • 

I  51441 
I. 51408 


Solid 
Phase. 


SrCNO^per 
xoo  Gms.  H/). 

40.124  Sr(N0fe)t.4H^ 

60.867 

82.052 

87.648 

88! 577 
88.943 


f. 


Gma. 


II 


11 


+Sr(N0i), 
Sr(N0^, 


30 

.74     I. 

47 

73     I. 

61 

34     I. 

68 

.96    I. 

78 

98     I. 

88. 

94     I. 

51282   90.086  Sr(N0^ 
51150   91-446 
51048   93.856 

51057   95.576 
51091   97  865 

5II74  100.136 


M 


II 


u 


M 


«« 


The  determinations  were  made  with  very  great  accuracy. 

Solubility  op  Strontium  Nitrate  in  Aqueous  Alcohol  at  25^ 

(D'Ans  and  Siegler,  xqxj.) 


CMoSm 


Gma.  per  xoo  Gms. 


•£?. 


SthaH,  COUOH. 


O 

4 
6 

10.8 

16 

ao* 

o 
6 


o 

1.7 
2.6 

4  95 
7.95 


«< 


♦.Sol.  Solid  Phase. 

44- 25  Sr(N0^,.4H*0 

42.8 

42.1 

40.4 
37.6 


Wt%    Gms 

qildOHin 

Solvent. 


^ 


xoo  Gms. 
Sol. 


Solid  Phase. 


10 

IS  O 


QHiQH.  Sr(NO^^ 

40.05  Sr(NOfe),(ttnsUble) 


i« 


II 


It 


".35    34  3 
o         46.6 

3-45    42.7 


"  +Sr<N0k), 
Sr(N0^(unsUble) 


6 

9.5 

12.3s 
13.8 

32.3s 
S3  6 

77. IS 

9938 


36.7 

34.3 
33-2 

20.5 

10.5 
2.6 

0.02 


(unstable) 
"  +Sr(N0i),.4H,0 
Sr(N0fe), 


«< 


M 


18.8 
20.6 
40.65 

59  9 
79.2 

99-4 
•Tr.pt. 

too  CC  anhydrous  hydrazine  dissolve  5  gms.  Sr(NOi)i  at  room  temp. 

(Welsh  and  BroderMO,  19x5.) 

STBOMTIUM  MlTttlTI  Sr(NO,)t.H,0. 

too  cc  sat.  solution  in  water  contain  62.83  gms.  Sr(NOt)t.HtO  at  19.5*. 

"  90%  alcohol       "         0.42     "  "  "  20< 

"  aba.  alcohol        "        0.04    "  "  "  20^ 

(Vogd.  1903.) 


M 


•• 


tt 


•  • 


«l 


8TB0MTIUM  NITBITl 
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SOLUBILITT  OF  STRONTIUM  NiTRITB  IN  WaTER. 

(Oiwmld,  191a,  1914.) 


Gmft.  SrCNO, 

GiiB.Sr(N(V)i 

r. 

Sftt.Sol. 

Solid  PhMe. 

r. 

perzooGmai   SofidFbK. 
Sat.SoL 

-  1.3 

"3 

Ice 

35 

43-1        ScOiOW 

-  3.1 

19 

6 

M 

52. 5 

46.5 

-  7.7 

35 

S 

M 

60.5 

49  3 

-  6.8 

32 

8 

"  +Sr(NO^,.H/) 

65.5 

50.7 

-  2.3 

33 

4 

Sr(NQi),.H^ 

82.  s 

54 

-  0.3 

34 

5^ 

41 

92 

S6.6 

+  19 

39 

3* 

M 

98 

58.1 

*  tf  ■•  X.446I. 

STRONTIUM  OXALATE  SrCiOiHiO. 

•  One  liter  of  water  dissolves  0.0328  em.  SrCiOi  at  1.35^  0.OJ44  gm.  atI^9^ 
0.0461  gm.  at  18®,  0.0575  gm.  at  31.7'^  and  0.0617  gm.  at  37.3  ,  dctennindby 
the  conductivity  method.  (KoMaiach.iy^ 

One  liter  of  sat.  aqueous  solution  contains  0.057  gm.  SrC^4  at  o*,  0.077  sn. 
at  20"  and  0.093  K^-  ^t  40®.  (Cantoni  and  Dioukvi,  i9») 

Solubility  of  Strontium  Oxalate  in  Aqueous  Acetic  Acid  SoLimoKS 

AT  26**-27". 
(Hezz  and  Muhs,  1903.) 


Nonnality  of 
Acetic  Add. 

O 
0.58 

1-45 
2.89 


Gms.  per  xoo  cc.  Solutioa. 


CHiCOOH. 
O 

3.48 
8.70 

17-34 


SrQO«.H,0. 

0.009 
0.0526 
0.0622 
0.0642 


Nonnality  ot 
Acetic  Acid.. 

3.86 

5-79 
16.26 


Gms.  per  zoo  oc  Solntioii. 


CH.COOH. 
23.16 

34.74 
97.56 


SrCA^- 
0.0598 
0.0496 
0.0060 


lisc 


STBONTITTM  OXIDE  SrO. 

Fused  SrCla  dissolves  18.3  gms.  SrO  per  100  gms.  of  the  fused  melt  at  9I0^ 

(Andt.  1907O 

STRONTIUM  PEBBfANGANATB  SrCMnOOt. 

100  gms.  of  the  sat.  solution  in  water  contain  about  2.5  gms.  Sr(Mn04)t  at  o^ 

(Patterson.  1906.) 

STRONTITTM  SAUCYLATB  (C«H40H.COO)sSr.2H,0. 

100  gms.  sat.  solution  in  water  contain  3.04  gms.  (C6H40HCOO)sSr  at  15^  and 


20.44  gms.  at  too  . 


(Tarugi  and  Checchi.  1901.) 


Solubility  of  Strontium  Salicylate  in  Aqueous  Alcohol  at  25*. 

(Seidell,  1909. 1910.) 


Wt.  % 

CjILOHin 

Solvent. 

O 
10 
20 

30 
40 

50 


d^  of 
Sat.  Sol 


1.022 
1.006 

0-993 

0.982 
0.966 
0.948 


Gms.  (C|H«.OH. 

(XX))iSr^H/) 

per  xoo  Gms. 

Sat  Sol. 

504 
4.88 

5-22 

6.20 

7.70 
8.08 


Wt.% 

Ol^Hin 

Solvent. 

60 
70 
80 

90 

92.3 
100 


d»oi 
Sat.  Sol. 


0.923 
0.893 
0.859 
0.824 
0.815 
0.790 


Cms.  (C:»H^H- 

coo),sr%o 

per  100  (kos. 
Sat.SoL 

7  15 

590 
4.40 
2.56 
2.02 

0.44 


The  solid  phase  was  (C«H40H.COO)iSr.2HiO  in  all  cases  except  the  solution 
in  100  per  cent  alcohol,  in  which  partial  dehydration  and  conversion  of  the 
cr>'stalline  salt  to  an  amorphous  bulKy  white  powder  occurred. 
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STRONTIUM  8XTCCINATE 


STRONTIUM  SUCCINATE  C4H404Sr. 

100  gins.  sat.  solution  in  water  contain  0.439  gm.  C4H404Sr  at  15^  and  0.215 

Sm.  at  100^.  (Tarugi  and  Checdu,  1901.) 

Solubility  of  Strontium    Succinate  in  Water. 

(Cantoni  and  Diotalevi,  1905.) 


r. 

Gint.C«HASr 

per  zoo  cc 

Sat.  Sol. 

f. 

Gms.  C«H/)«Sr 

per  xoocc. 

Sat.  Sol. 

f. 

Gma.  C«H/)4Sr 

per  100  cc 

Sat.  Sol. 

0 
S 

0.052 
0.076 

20 
25 

0.270 
0.382 

40 

45 

0.375 
0.389 

10 

O.III 

30 

0.451 

50 

0.424 

IS 

0.177 

35 

0.413 

STRONTIUM  SULPATB  SrS04. 

One  liter  of  water  dissolves  0.1133  em.  SrS04  at  2.85^  0.1143  S^n.  at  17.4* 
and  0.1143  gm.  at  32.3^,  determined  by  tne  conductivity  method.   (KohliauKb,  1908.) 


Solubilitt  of  Strontium  Sulfate  in  Aqueous  Solutions  of  Ammonium 

Acetate  at  25®. 

(Mardcn,  19x6.) 
Gma.  per  loo  Gms.  Sat.  Sol.  Gms.  per  loo  Gms.  Sat.  Sol. 

CHgCOONH«.  SrSOi.  CH,C00NH«.  SrSO*. ' 

o        0.0151         10.68      0.0942 

2.13        0.0451  21.37        0.II5 


5.34 


0.0732 


Solubilitt  of  Strontium  Sulfate  in  Aqueous  Calcium  Nitrate  at 

Room  Temperature 

(Raffo  and  Rossi,  19x5.) 

Analvzed  solutions  of  Sr(NOi)tf  Ca(NOi)t  and  CaS04  were  mixed  at  60*  and 
allowecl  to  stand  at  room  temperature  i  to  2  days.  The  resulting  SrS04  was 
determined  and  the  difference  between  the  amount  found  and  the  amount 
which  would  have  resulted  if  all  the  Sr(NOi)i  had  been  converted  to  SrS049 
was  taken  as  the  amount  of  SrS04  dissolved.  Gradually  increasing  concentra- 
tions of  Ca(NOi)s  were  used. 


Gma.  per  xoo  oc  Sat.  Sol. 


Gms.  per  xoo  cc.  Sat.  SoL 


CatNOJ,. 

0.5 

I 

2 

3 


SrSO«. 
0.0483 
0.0619 
O.I081 
0.1275 


Ca(NO^,. 
4 
5 

6 


SrSO«. 
0.1489 
0.1698 

o. 1955 


Solubility  of  Strontium  Sulfate  in  Aqueous  Solutions  of 
Hydrochloric,  Nitric,  Chloracetic  and  Formic  Acids. 

(Banthiach.  1884.) 


cc.  of  Aq. 
Add  can- 


0.2 

OS 

z.o 

3.0 

10 .0 


In  Aq.  HCl 
Gma.  per  xoo  cc 


HO. 

18.23 
7.29 

3-65 
1.82 

0.36 


SrSQ«. 

O.161 
0.207 
0.188 
0.126 
0.048 


In  Aq.  HNOa 
Gms.  per  xoo  cc. 
Sol. 


HNOt. 

31-52 
12.61 

6.30 

315 
063 


""SrSoT 

0.381 
0307 
0.217 
0138 
0.049 


In  Aq.CHsaCOOH     In  Aq.  HCOOH 
Gms.  per  xoocc.  Sol.     Gms.  per  100  cc 

COOH.         ^^^0%. 


BCOOH.    SrSOft. 


94 
47 


47 
23 


0.026     46 
0.022 


02 


024 


too  gms.  95  per  cent  formic  acid  dissolve  0.02  gm.  SrS04  at  18.5*.     (Aacfaan,  19x3). 


Gm.  Mob. 

per  Liter  Sat.  SoL 

9 
0.0382 
0.076 
0.153 

N-so,; 

a 

0.5643 
1. 129 

2.257 
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Solubility  of  Strontium  Sulfate  in  Aqueous  Sodium  Carbonate  at  2s'. 

(Hen,  191a) 

Freshly  prepared  and  dried  SrSOi  was  shaken  5  days  with  aqueous  todlum 
carbonate  solutions  and  the  supernatant  dear  solutions  analyzed. 

Nonnality  ol  Aqueous 

0.6025 
1. 20s 
2.41 

Solubility  of  Strontium  Sulfate  in  Sulfuric  Acid  Solutions. 

r.  Cone,  of  H,S04.  ^^^C^ASd.'"*  Aiitliatity. 

ord.  concentrated  5.68  (Stunre,  2870.) 

"  fuming  9.77  " 

"  91%  0.08  (Varenne  and  Pfenku,  18S1.) 

70  Sp.  Gr.  I.843s99%  14  (Garnde.  1875) 

ord.  Absolute  H^04  21.7*  (Befsha,  1910.) 

*  per  100  oc  Sat.  Sol. 

Solubility  of  Strontium  Sulfate  in  Aqueous  Salt  Solutions. 

(Viick,  z86a.) 
In  Aq.  NaO.  In  Aq.  KCL  .  In  Aq.  MgClg.  In  Aq.  CaCV 

8.44        0.165  8.22        0.193  1.59        0.199  8.67        0.176 

15.54       0.219  12.54        0.193  4.03        0.206  16.51        0.185 

22.17        O.181  18.08        0.251  13.63        0.242  33.70       O.17I 

(a)  s  Cms.  salt  per  100  gms.  aq.  solution,    (b)  »  Cms.  SrS04  per  100  gms. 
solvent. 

STRONTIUM  TARTRATE  SrC4H«Oe.3HsO. 

Solubility  in  Water. 

(Cantoni  and  Zachoder,  1905.) 

Gms.  Cms.  Gms. 

r.        SrC»HA.3H,0  per  f.         SrCACVsH^  per  f.         SrCAOLsHiO  per 

zoo  cc.  Solution.  zoo  cc  Solution.  zoo  cc  Solutiao. 

O  O.II2  25  0.224  60  0.486 

10  0.149  30  0.252  70  0.580 

15  0.174  40  0.328  80  0.688 

20  0.200  50  0.407  85  0.755 

Solubility  of  Strontium  Tartrate  in  Aqueous  Solutions  of  Acetic  Acid 

AT  26**-27*. 
(Herz  and  Muhs,  Z903.) 

Nonnality  of  Gms.  per  zoo  cc  Solution.  Normality  of         Gms.  per  zoo  cc  Sohrtkn. 

Acetic  Acid.         CH,COOH.      SrC«H40b.3H|0.  Acetic  Add.       CH,COOH.        SrC«UA^H^. 

o  o  0.227  3.77  21.85  1051 

0565  3.39  0678  5.65  3390  0.982 

1.425  8.15  0.864  16.89  XOI.34  0.184 

2.85  17.10  0.996 

STRONTIUM  (Di)  TUNGSTATE  SrWA-sHA 

100  cc.  HiO  dissolve  0.35  gm.  at  15^  (Leibct.  Z87I) 
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BTBTGHNniX 


TCHNIHl  CnHaNfOi. 

SOLUBILITT  IN  SEVERAL  SOLVENTS. 


SolvcDL 


Gini.Cn%NA 
f*.      per  loo  QtoA, 
Sotvent. 
ord.t.     0.014  til 


20 
20 

20 
o%NHi  20 

%  HiB(^  in  50% 
roerc^  ord.t. 

3H  W-0.83)        15-20 
(J =0.83)  20 

y-0.83)  25 

+io%NHi  20 
■0.785)  25 

0.796)  25 

20 

25 
20 

25 


(d 

m(d- 

Alcohol 


0.0125 12] 
0.0143(31 
0.016  (4] 
0.021 
0.033 

3*5 
0.71 

0-833 
0.91 

0.256 

0.70 

0.49 

20 

0.55 
0.77 
0.76 


Solvent. 


Carbon  Tetrachloride  20 
«  « 


« 


<i 


Chloroform 

Diethylamine 
Ethyl  Acetate 
Ether 

"     sat  with  H^ 
Glycerol 
Petroleum  Ether 
Piperidine 
Pyridine 

Aq.  50  %  Pyridine 
Water  sat.  with  Ether 
Oil  of  Sesame 

10);  (3)  ScfadU  (z^xa);  (4)  U.  S.  P.  8tli  ed.;  (5)  MOUer 

1917);   (9)  Gori  (1913);   (10) 


Butni  and  Bariinrtto  (zozz);  (2)  Zalai  (zoio);  (3)  ScfadU  (zgza);  C 
:  (6)  Schaefer  (1913):  (7)  aqmre  and  Gaines  (1905);  (8)  I>Bhn  0 
dmeiaer  (1901);  (zx)  OMy  (1905). 

Solubility  of  Strtchninb  in  Aqueous  Alcohol  at  15^-20*. 

(Squire  and  Gaines,  1905.) 


r  cent  Alcohol  in  Solvent  20         45         60         70         90 

ns.  CflHsNiOs  per  100  cc.  solvent      0.034    0.125    0.25  ^0.40      0.59 

bilitt  op  Strtchninbin  Mixtures  of  Ether  and  Chloroform  at  25^ 

(liiarden  and  Dover,  X916.) 


Per  cent 
CHOsin 
Solvent. 

100 

90 
80 
70 
60 


Gms.CB%NA 
per  zooGms. 

Mixed  Solvent. 

7.1 
3.77 

IS 

0.65 


Percent 
GHOiin 
Sdvent. 

SO 
30 
20 
10 
o 


Gnis.Ga&|NA 

per  loouins. 

Mixed  Solvent. 

0.3s 
0.3I 

o.iS 

0.09 
0.02 


SoLUBiLmr  OF  Strychnine  in  Mixed  Solvents  at  25^ 

(Schaefer.  X9X3.) 
Mixture. 

One  volume  of  C2HtOH+4  vols.  CHCU 
One  volume  of  CtHiOH+4  vols.  CA 
One  volume  of  CHjOH  +4  vols.  CHCU 
One  volume  of  CHsOH  +4  vols.  CJI« 


GnuCn^iNAper 
zoo  oc.  01  Mtxtore. 

S 

2S 
6.7 


nxBUTiON  OF  Strychnine  between  Water  and  Chloroform  at  25*. 

(SddeU.  z9zoa.) 


tSoc!BL£4 
GHO. 
0.005 

Added 
-zs  cc 

/ • ^ 

H/)Uyer(a).                  CHCUUyer  (6). 

0.0006                          0.0103(?) 

(6). 
(a) 

•    •   • 

0.025 

O.OOIO 

0.0353 

25.2 

0.125 
0.625 

0.0021 
0.0099 

0.1399 
0.6335 

61 
64 

8TBTCUNINX 
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8TB7CHNIMX  ABSXNATE  C:nHBNsOB.H,AsO4.iHi0(.iiIU)). 

100  gms.  sat.  solution  in  water  contain  4.53  gms.  CtiHttNsOt.H«Aa04  at  2S^ 

(Puckner  aad  Waxm,  1910) 
100  gms.  CHCk  dissolve  0.085  gm.  CnHttNiOi.HsA804  at  1$""-  m,m^ 

STRYCHNINE  rORMATB  CtiH»NA.HCOOH.2HiO. 

Solubility  in  Water  and  in  Alcohol. 

(Hampshire  and  Pratt,  19x3  •) 


Solubility  in  Water. 

Solubility  in  Abs.  Alcbhd 

f. 

Gma.  Saltper 
xoo  Gnis.  UiO. 

f. 

Gms.  Sahper 
xoo  Gms.  C^^H. 

19s 

30.59 

18.5 

10 

24 

39-68 

20 

10.3 

27 

44.25 

22 

10.64 

8TB7CHNINE  HTDBOBBOBfllDS  CiiH»NsOi.HBr. 

100  cc.  HtO  dissolve  1.54  gms.  of  the  salt  at  15^-20".         (Squixv  and  Caiaes,  i9o$0 
100  cc  90%  alcohol  dissolve  1.04  gm.  of  the  salt  at  15^-20^.       " 


STB7CHNINX  HTDBOCHLOBIDE  C»H»NA.HC1. 

100  cc.  HtO  dissolve  2.86  gms.  of  the  salt  at  15^-20^         (Squire  and  Caines,  1905 J 


100  cc.  90%  alcohol  dissolve  1.37  gms.  of  the  salt  at  15^-20* 
100  gms.  CHCU  dissolve  0.592  gm.  of  the  salt  at  15  . 


(HOI,  19x0. 


STB7CHNINB  NITRATE  CsiHbNiOi.HNOi. 

Solubility  in  Several  Solvents. 

Solvent. 

f. 

CHiOH  25 

CHCU  25 

I  vol.  CiH»0H-f-4  vols.  CHCU  25 

I  vol.  CtH60H-f  4  vols.  C6H4  25 

I  vol.  CHiOH+4  vols.  CHCU  25 

I  vol.  CHiOH-f-4  vols.  CJIs  25 

Glycerol  25 


Gnui.  Salt 

Solvent. 

f. 

per  xoo  cc 
Solvent. 

Water 

IS 

1.4    (I) 

« 

15-20 

1.6    (2) 

(( 

25 

2.38(4) 

« 

80 

12.5    (4) 

90%CaOH 

15-20 

0.83^2) 

it                « 

15 

0.77  (i) 

«                ((       "" 

b.  pt. 

3.45  (i) 

100%  CHftOH 

25 

0.37  (3) 

Gms.  Salt 

per  xoooc 

Solvent. 

0-34S  (3) 


(3) 
(3) 
(3) 
(3) 
(3) 
1.66   (4) 


I  25 

5 
0.66 

4 
I 


(x)  Dott  (1910);  (2)  Squire  and  Caines  (1905);  (x)  Schaefer  (19x3);  (4)  U.  S.  P.  Vm  ed. 

Distribution  of  Strychnine  Nitrate  between  Water  and  Chloroforii 

AT  25®. 

(Seidell,  x9xoa.) 


Gms.  CnHnNA-HNQi 

Added  per  X5  cc. 

H^  +  IS  CC.CHCI,. 

0.005 
0.025 
0.125 
0.625 


Gms.  CnHaNA-HNOk  per  15  cc: 


HsO  Layer  (a). 
0.0051 
0.0222 
O.IOI7 
0.3250 


CHCU  Uyer  (6). 
0.0030  (?) 
0.0042 
0.0243 
0.1698 


b 


S3 

4.2 

2 


8TB7CHNINB  OXALATE 

100  gms.  HtO  dissolve  1.13  gms.  of  the  anhydrous  salt  at  about  15^. 


n>ott.  X910J 


STRYCHNINE  PEBCHLORATE  CuHaNsOi.HC10«. 


100  gms.  HiO  dissolve  0.022  gm.  perchlorate  at  15^. 

(HoCmann,  Roth,  HOboU  and  Mctakr,  19x0.) 


689  8TB7CHNINK  SULPATI 

STBTCHNINI  SULPATB  (CsiHbNsOs),.H,SO«.5HiO. 

Solubility  in  Several  Solvents. 

Gmft.Salt  Gmft-Salt 

Sohrcat.  t*.        per  loo  cc  Solvent.  t*.      per  zoo  cc 

Solvent.  S(rfvent. 

Water  15-20      2.08(1)      CHCU  15      0.05    (4) 

25        3-23(2)  "  25      0.31 

80       16.6    (2)  "  25      0.43 


« 
«< 


90%  CiH»OH  15-20  o.  74  (i)  I  vol.  CjHftOH-f  4  vob.  CHCli  25 

94%        "  25  1.9    (2)  I  vol.  CtH60H-f  4  vob.  C«H«  25  0.725(3] 

94%        "  60  6.2    (2)  I  vol.  CHiOH-f  4  vols.  CHCU  25  25         (3) 

100%        "  25  0.8    (3)  I  vol.  CH,OH-f  4  vols.  Cai«  25  12.5      (3) 

CH^H  25  8.33(3)  Glycerol  15  18         (2) 

(x)  Squire  and  Caines  (1905);  (2)  U.  S.  P.  VIU;  (3)  Schaefer  (1913);  (4)  HiU  (19x0). 

8TBTCHNINS  TABTRATB 

Solubility  of  d.  I  and  of  Racbmic  Strychnine  Tartrate  in  Water. 


(Dutilh, 

1912 

t.) 

Cms.  of  Each  Separately  per 

A 

zooogma 

H,0.    , 

f. 

i  Tartrate. 

/  Tartrate. 

Racemk  Tartrate. 

7. 35 

14.14 

9.48 

14.02 

16 

17.72 

11.50 

19.12 

25 

23.9 

14.52 

24.70 

27 

•   •    • 

1560 

•    •    • 

30 

•    •    • 

17.02 

•    •    • 

40 

35- 18 

22.90 

38.42 

ScLUBiLmr  OF  Mixtures  of  d  and  /  Tartrates  and  of  Racemic  Strychnine 

Tartrate  in  Water. 

(Ladenburg  and  Doctor,  1899.) 

Results  for  (2  +  /  Tartrate.  Results  for  Racemic  Tartrate. 

Gma.  Anhydrous  Cms.  Anhsrdrous. 

r.  Sah  perioo  Cms.    Solid  Phase.  V.         Salt  per  100  Gnu.        Solid  Phase. 

HiO.  H,0. 

7  1.48  io7od-\-s%l  7  1.39  Racemic  Tartrate 

19  1.95  "  19  I-QO 

27  2.38  "  27  2.33 

35  302  "  35  3.17 

42  3-75  "  42  3.92 

too  gms.  sat.  solution  in  water  contain  0.45  gm.  anhydrous  strychnine  acid 

tartrate  at  about  15^.  (Dou,  1910.) 

SUBERIC  ACID  C«Hii(COOH),. 

Solubility  in  Water. 

(Lamourouz.  1899.) 
t*.  o*.  IS*.         20*.         35*.         so*.         6s*. 

Gms.  CfHi2(C00H)s  per  100  cc.  sol.      0.08    o.  13    o.  16    0.45    0.98    2. 22 
Solubility  of  Suberic  Acid  in  Alcohols  at  4". 

(Timofeiew,  1894.) 

Gms.  QHn(COOH),  per  xoo  Cms. 
AkohoL  *  ^ 

Sat.  Sol.  Alcohol. 

Methyl  Alcohol  20. 32  32 . 04 

Ethyl  Alcohol  15.5  18 .  44 

Propyl  Alcohol  12.2  13.9 

100  gms.  95  per  cent  formic  acid  dissolve  2.13  gms.  CeHij(COOH)i  at  19.5". 

(Aschan.  19x3) 

Data  for  the  distribution  of  suberic  acid  between  water  and  ether  at  25°  are 
given  by  Chandler,  1908. 
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SUCCINIC  ACm  (CHt)t(COOH)s. 


Solubility  in  Watbr. 


(Mioynaki.  1886; 

van  der  SUd 

t,  1902; 

Lamo 
X874; 

tirouz,  1899;    iot  other 
Henry,  1884.) 

ooaoocdant  vesnlts,  tee  80090, 

Gms.  Soodnic 

f. 

Cms.  (CHt)t(CpOH)«  per  xoo 
Gnu.  H/).            cc  Solutioiil 

Anhydride 

(CHt),COCOO 

per  zoo  Gms. 

Mol.  Per  cxm. 

w. 

(C%)/X)O00. 

H*0. 

0 

2.80 

2.78  (L.) 

2.34 

99.58 

0.42 

10 

4.51 

4 

3.80 

99.32 

0.68 

30 

6.89 

5.8 

5.77 

98.97 

1.03 

25 

8.06 

7 

6.74 

p8.8o 

1.30 

30 

10.58 

8.5 

8.79 

98.44 

1.56 

40 

16.21 

".5 

13.42 

97.64 

2.36 

50 

24.42 

18 

19.95 

96.53 

3.47 

60 

35.83 

24.5 

28.77 

95.07 

4.93 

70 

51.07 

•  •  • 

40.11 

93.26 

6.74 

80 

70.79 

54.08 

91.12 

8.88 

89.4 

95- 4" 

70.62 

88.71 

11.29 

104.8 

146.3 

I0I.2 

84.57 

15.43 

115. I 

188.5 

126.8 

81.4 

18.6 

134.2 

335.4 

187.8 

74.72 

25.28 

159.5 

748.2 

295.2 

65.27 

34.73 

180.6 

^839 

408.5 

57-6 

42.4 

182.8 

00 

542.3 

50 

50 

174.4 

•  •  • 

808.5 

40.7 

59.3 

153.3 

•  •  • 

2239 

19.86 

80.14 

128 

•  •  • 

8865. 

5.89 

94.11 

118.8-119 

•  •  • 

00 

0 

100 

The  following  very  careful  determinations  of  the  solubility  of  succinic  add 
in  water  are  given  by  Marshall  and  Bain  (19 10). 
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V.  o*.  X2.S*.  as*.        37.  S*.         SO*.  6a.  s*. 

Gms.  (CH2)2  (COOH), 

per  100  gms.  H2O       2.75      4.92      8.35       14      23.83      39-35      60.37 

Solubility  of  Succinic  Acid  in  Aqueous  Solutions  of  Salts  and  of 

Acids  at  25°. 

(Herz,  z9zob,  191  x.) 


In  Aq. 

HBr. 

In  Aq.  HCl. 

1 

In 

Aq.  KBr. 

In  Aq. 

KG. 

Gms.  per 

Liter. 
C4H,0«. 

Gms.  per  Liter. 

^ 

Gms. 

per  Liter. 

Gms.  per  Liter. 

HBr. 

'   HCl. 

C4H,04. 

KBr. 

CiH^;. 

KCI. 

C.H4D.. 

0 

81.21 

18.45 

66. 

25 

0 

81.21 

28.34 

75.58 

79-3 

57.38 

45.6 

50 

78 

65. 

45 

;     75.58 

77.56 

74-39 

274.4 

32.83 

87.9 

35.42 

260. 

5 

69.68 

150.7 

69.68 

166.6 

27 

.75 

502. 

I 

62.59 

267 

61.41 

In  Aq 

.  KI. 

In  Aq.  LiCl. 

1 

In  Aq.  NaCl. 

Gms.  pel 

•  Liter. 

Gms. 
LiCl. 

per  Liter. 

QH,04. 

k 

Gms.  per 

liter. 

Solid 

KL 

C4H.O4: 

NaQ. 

C4H,04: 

Phase. 

0 

81.21 

0 

81. 

21 

18.7 

74.39 

QHA 

46.48 

79.12 

7.63 

70. 

86 

32.73 

69.68 

«* 

102.9 

77.93 

23.32 

62. 

59 

64.3 

61.41 

M 

57.66 

47- 

24 

132. 1 

49. 55 

U 

117 

29. 

51 

289.4 

27.16 

«t 

176.4 

20. 

07 

315.1 

22.44 

NaO 

231.5 

14. 

17 

318 

4.72 

u 
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SUCCINIC  Acm 


Solubility  op  Succinic  Acid  in  Aqueous  Solutions  of  Potassium 
Succinate  and  Vice  Versa  at  Several  Temperatures. 

(Marshall  and  Cameroo.  1907.) 


Gnu.  per 

100  Gma. 

Giiis.Der 
ifCAO,. 

zoo  Cms. 

r. 

Sol. 

Solid  PhaK. 

f. 

1 

Sol. 
KiCAO* 

^       Solid  Phaae. 

BtQHA. 

KidM)*: 

• 

0 

2.71 

0 

H.C.HA 

25 

7.88 

0 

HiCAQ. 

0 

7.26 

8.09 

"  +KH,(QH.OJ, 

25 

9.965 

3.17 

*t 

0 

7.86 

7.66 

M                          «< 

25 

12.77 

8.4 

«< 

0 

8.34 

9.95 

KH,(CA0«), 

25 

17.6 

14.15 

*i 

0 

8. II 

12.77 

i< 

25 

18. 1 

14.3 

"  +KH,(C3A)t 

0 

7.87 

15. 47 

"  +KHC«H40«.aH^ 

25 

15.36 

18.48 

KHtCCAOJ, 

0 

0 

40.2 

KMa/>*^B/) 

25 

13.7 

23.6 

"  +KHC«HA 

14 

1.468 

41.3 

K,CA04+KHCA04 

25 

13.06 

23.81 

KHCiHA 

+KHC|H40«.2H/> 

25 

11.98 

24 -43 

<i 

15. 9  17 

34.36  KHC,HA.aH/)+KHCA04  25 

9  97 

25 

«< 

so 

6.39 

0 

H.QH.Q. 

25 

6.61 

28.6 

M 

30 

7.48 

i.8S 

«« 

25 

2.6 

38.2 

M 

30 

14.63 

11.64 

« 

25 

2. II 

40.6 

CI 

30 

15.03 

13.32 

"  +KH,(C.H,OJt 

25 

103 

48.7 

"  +K,QHA.3H|0 

30 

13.32 

18.46 

KH.<CAO«), 

25 

0.13 

56.15 

K.C«H«04.3Hi0 

30 

12.74 

22. 4S 

"  +KHCHA 

25 

0 

58.0s 

tt 

30 

II. 7 

22.91 

KHCiHA 

40 

12.9 

0 

H«CAO« 

30 

1. 71 

43.1 

M 

40 

25.5 

16.83 

"  +KH,(C4H^J, 

30 

I. OS 

47.3 

"     +K.QHA.3H/) 

40 

19 

3S .  48  KH,(C«H/)4)rl-KHC«H/)« 

30 

0.98s 

48.1 

K«CAQi.3H^ 

40 

15.83 

36.56 

KHC«H/>« 

30 

0.909 

48.7s 

M 

40 

0 

63.10 

KAHd044HdO 

30 

0.159 

54.3 

tt 

20 

0 

56.6 

•• 

SOLUBILITT  OF  SUCCINIC  AciD  IN  ALCOHOLS  AND  IN  EtHBR. 

CnoBofdew,  1891, 1894;  at  15*,  Bouigoin,  1878.) 


Solvent. 

Abft.  Methyl  Alcohol 
Abft.  Ethyl 

90%     " 
Abs.  Propyl 
Abs.  Ether 
Isobutyl  Alcohol 


« 


Gms.  (CH,)s(COOH)s  per  xoo  Gms.    Solvent  at: 


-I*. 


10.51 
5.06 

•    •    • 

2. II 

• .  • 


•    •    • 

"59 

7.51 

... 
1.265 


+ai.s*. 

19.40 

9-49 

•  •  • 

4.79 

•  •  • 

2.73 


+39*. 
28.7 

•    •    • 

7.53 


100  gms.  95  per  cent  formic  acid  dissolve  2.06  g:ms.  (CHt)t(COOH)t  at  18.5*. 

(Aichan,  1913.) 


Distribution  of  Succinic  Acid  between  Water  and  Amyl  Alcohol 


AT 

20\ 

(Hefz  and  Fischer,  1904.) 

IGDiaob  iOHA 

Gms.C«H/)4 

Mniimols  |C«H«0« 

Gma.  C«HA 

per  zoGC 

per  zoocc. 

per 

zocc. 

per  100  oc. 

Aloobol           Aq. 

Alcohol           Aq. 

Alcohol 

"        Aq.     " 

Alcohol         Aq. 

Lajcr.         Layer. 

Layer.         Layer. 

Layer. 

Layer. 

Layer.       Layer. 

0.1888     0.2684 

0.III4     0.1584 

3.899 

6.0795 

2.302      3.588 

0.3643     0.5252 

0.2IS        0.310 

5.199 

8.099 

3.069     4.779 

0.7077     1.0373 

0.418        0.612 

6.334 

10.170 

3.739    6 

1.440       2.1266 

0.850        1.255 

7. 119 

"555 

4.202    6. 821 

2.7IS       4.0495 

1.603        2.391 

8U00INXC  ACID 


692 


Solubility  of  Succinic  Acid  in  Aqueous  Acetone  at  20*. 

(Hen  and  Knocb,  1904.) 


cc.  Acetone  per 
loojoc  Solutioo. 

O 
10 
20 

30 
40 

50 


CM^*  per  'Op  cc.  SolutitHi. 


MillimolsT 
107.8 
127.4 

155.8 
186.7 

225.4 

254.3 


Gms. 
6.363 

7.519 
9.194 

11.02 

13.30 
15  01 


cc  Acetone  per 
100  CO.  Soludoa. 

60 

70 

80 

90 

:<x> 


C«H/>4  per  100  oc  Sohtko. 


MiUimols. 

275.7 

278.5 

265.3 
201.9 

51.5 


Gnt. 
16.27 

16.44 
15.66 

II.9I 


Solubility  of  Succinic  Acid  in  Aqueous  Glycerol  Scm-utions  at  25*. 


(Herz  and  Knoch,  1905  •) 


Wt.  % 

Glycerol  in 

Solvent. 

O 

7.15 
20.44 
31.55 


C«H/)4  pa  ICO  CC. 
Solution. 

Millimols. 


133.4 
128.2 

118. 3 

109.7 


Cms. 

7.874 
7.566 

6.982 

6.476 


Sp.  Or.  of 
Solutkms. 

I. 0213 
1.0407 
1.0644 
1.0897 


Wt.  % 

GWceiol  in 

Solvent. 

40.95 
48.70 

69.20 

lOO* 


CiH^Pi  per  100  cc 
Somtion. 

Millimob. 


Sp.&-flf 


105.8 

99.9 
88.5 

74.6 


Gms. 
6.244 

5.896 

5  223 


l.llK) 
1.1298 

i.i8<H 


4.440   I.2S3P 


*  Sp.  Gr.  of  Glycerol  «  1.2555.    Impurity  about  1.5  per  cent. 


Distribution  of  SucaNic  Acm  between  Water  and  Ether  at  15**,  20* 

AND  25.5*. 

(Pinnow,  1915.) 


Results  at  15^ 

Gm.  Mols.  per  liter. 

Aqueous        Ether 
Layer  (c).   Layer  (cO* 

0.474       0.0783 

0.2585     0.0415 

O.II75     0.0187 


e 


6.05 
6.23 
6.28 


Results  at  20^. 

Gm.  Mols.^  per  Liter. 

Aqueous         Ether 
Layer  (c).     Layer  (cO. 

0.644  0.096 
0.312  0.046 
O.151        0.0218 


e 
? 


Results  at  25.5^ 

Gm.  McHa.  per  liter. 


c 

^  m 


6.71 
6.87 

6.93 
6.75 


Aqueous  Ether 

Layer  (c).  Layer  (c*). 

0.3293  0.0438     7.52 

0.1768  0.023s     7.52 

0.0894  O.OI16     7.71 


0.0405     0.006 

Very  careful  determinations  of  this  distribution  at  o®  and  at  25®,  in  which  the 
ionization  of  the  succinic  acid  in  the  two  solvents  is  taken  into  consideration,  are 
given  by  Chandler,  1908.  Two  determinations  at  0°  and  two  at  15®  are  quoted 
by  Kolossovsky,  191 1,  Earlier  data  for  this  system  are  given  by  Nemst,  *' Theo- 
retical Chemistry,    3rd  English  edition,  p.  496. 

BromSUCCINIC  ACID  CHBr(CH,)(COOH),  (m.  pt.  159^). 

Solubility  in  Alcohols  at  22®. 

(Timofeiew,  2894.) 


Alcohol. 


Gms.  CHBr(CHi)(C00H)t  per  zoo  Gms. 


Methyl  Alcohol 
Ethyl  Alcohol 
Propyl  Alcohol 


Sat.  Solution.  Alcohol. 

56.5  129.7 

45  5  83.6 

33- I  49.4 

Data  for  the  distribution  of  monobromsuccinic  acid  between  water  and  ether 
at  25®  and  for  dibromsuccinic  acid  between  water  and  ether  at  2^^  are  given  by 
Chandler  (1908). 

Data  for  the  melting-points  of  mixtures  of  the  following  pairs  of  optical  anti- 
podes are  given  by  Centnerszwer  (1899). 

rf  -h  /  Chlorsuccinic  Acid. 

d^-i  Chlorsuccinic  Acid. 

d  Chlorsuccinic  Acid  -f-  /  Bromsuccinic  Acid. 

*  Chlorsuccinic  Acid  -f  /  Bromsuccinic  Acid. 

d'\'l  Benzylaminosuccinic  Acid. 

(2  +  /  Aminosuccinic  Acid. 
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snccnnBKiDX 


CiH«<gg>NH. 


SOLUBOTTY  IN  WaTSR  AND  IN  ETHYL  AlCOBOU 


Interf 

Kuated  from 

original  res 

ults. 

(Sporen.  190a.) 

In  Water. 

In  Ethyl  Akohol. 

r. 

Wt.oi 
I  oc 

Mob.per 
looBiob. 

Cms.  per 
zoo  Cms. 

Wt.o£ 
I  cc. 

Mob-per 
zooMola. 

zooGmft 

Sdutioo. 

H^. 

Ufi. 

Solution. 

CaH^H. 

CAOH 

o 

1. 025 

1.58 

8.69 

0.815 

0.88 

1.89 

lO 

103s 

2.4 

14 

0.809 

1.35 

2.7 

20 

1.052 

4 

23 

0.806 

2 

4.1 

35 

1.067 

5  9 

33 

0.80s 

2.5 

5.3 

30 

1.086 

8 

45 

0.804 

3.1 

6.8 

40 

1. 120 

12.8 

70 

0.809 

4.9 

10. 5 

50 

1. 145 

17.8 

96 

0.816 

7.8 

16 

60 

1. 167 

22.6 

124 

0.835 

12.3 

26.5 

70 

1. 189 

27.5 

152 

0.873 

•    •    • 

• .  • 

80 

1.204 

32.8 

•  •  • 

0.954 

•    •    • 

• .  • 

Freezing-point  data  (solubilities,  see  footnote,  p.  i)»  are  given  for  ethylsuc- 
dnimide  +  bromotoluene  and  for  ethylsucdnimide  +  P  xylene  by  Patemo  and 
Ampola  (1897). 

nrCCINIG  NITBIU  (Ethylene  Cyanide)  CNCH,CH,CN. 

The  8olubilit>r  of  succinic  nitrile  in  water  and  also  in  aqueous  sodium  chloride 
lolutiona  at  various  temperatures  has  been  determined  by  Schreinemakers  (1807), 
and  the  results  presentee!  in  terms  of  mols.  of  nitrile  per  100  mols.  of  nitrile  +  HtO. 
The  following  calculations  of  these  results  to  gram  quantities  was  made  by 
Rothmund.  (Landolt  and  Bdrnstdn's. "  Tabelkn  "  1906.) 


r. 

Giiii.CNCHflC 
Aq.  Layer. 

OiCN  per  zoo  Gms. 

Gnw.  CNCHtCB^CN  per  100  Gms. 

Nitrile  Layer. 

Aq.  Layer.         Nitrile  Layer. 

18.5 

10.2 

92 

53  5               33.2             66.4 

20 

II 

91.5 

55                   40.3             62.8 

39 

•    •    • 

85.2 

55.4  crit.  temp.          51 

45 

22 

•    •    • 

Very  complete  data  for  the  syrstem  succinic  acid  nitrile,  ethyl  alcohol  and 
water,  determined  by  the  synthetic  sealed-tube  method,  are  given  by  Schreine- 
makers (i8^8c).  Results  tor  the  system  succinic  acid  nitrile,  cane  sugar  and 
water  are  given  by  Timmermans  (1907). 

SUGAR  CisHaOii  (Cane  Sugar.) 

Solubility  in  Water. 

(Henfeld,  1892;  see  also  Courtonne,  1877.) 


Gnu.  CaHiAi  per 

Gms.  CnHdOii  per 

r. 

zooGma. 

t\ 

zoo 

Gms. 

Solutiofi.                 Water. 

Solution. 

Water. 

0 

64.18                 179.2 

40 

70.42 

238.1 

5 

64.87                  184.7 

45 

71.32 

248.7 

10 

65.58                 190.5 

50 

72.25 

260.4 

15 

66.33                 197 

60 

74.18 

287.3 

20 

67.09                 203.9 

70 

76.22 

320.4 

25 

67.89                  2X1. 4 

80 

78.36 

362.1 

30 

68.70                  219.5 

90 

80.61 

415.7 

35 

69.55                  228.4 

100 

82.97 

487.2 

,0  


=  1 


Sp.  Gr.  of  sat.  solution  at  15^  «  1.329;  at  25^ 

100  ems.  HsO  dissolve  212  gms.  cane  sugar  at  25^,  determined  by  means  of 
Pulfrich's  refractometer.  (Osaka.  Z903-08.) 


'^^ 

o     ^ 
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SOLUBILITT  OF  SUGAR  IN  AqUBOUS  SALT  SOLUTIONS  AT  30%  50**,  AMD  70*. 


terpc 

>lated  from  ori 

iginalresu 

ilts. 

(Sdnkow.isoo) 

••. 

Gmt.  Saltper 
zoo  Cms.  n«0. 

Gmt.  QiBasOii  per 

xoo  gniins 

HsO  in  Aq.  SoUitiaD  of: 

KQ. 

KBr. 

KNOb. 

Nad. 

CtCb. 

30 

0 

2195 

"9S 

219s 

219s 

219s 

€1 

ID 

216 

218 

217 

210 

197 

M 

20 

221 

220 

216 

3X1 

189 

i€ 

30 

228 

224 

216 

3X9 

192 

M 

40 

237 

228 

217 

233 

200 

i€ 

SO 

•    •    • 

•  •  • 

218 

250 

2X8 

l< 

60 

•    •    • 

•  •  • 

•  *  • 

269 

243 

SO 

0 

260.4 

260.4 

260.4 

260.4 

260.4 

« 

10 

261 

262 

260 

255 

239 

it 

20 

266 

266 

261 

260 

228 

u 

30 

274 

272 

262 

2O9 

228 

u 

40 

284 

276 

262 

284 

236 

t* 

so 

296 

280 

263 

302 

253 

tt 

60 

•    •    • 

■  •  • 

•   •    • 

•  •  • 

276 

70 

0 

320.5 

320.5 

320.5 

320.5 

320.5 

■c 

10 

326 

324 

321 

323 

29s 

N 

20 

334 

328 

324 

330 

286 

Mm 

30 

345 

334 

327 

344 

286 

41 

40 

357 

341 

331 

361 

295 

U 

SO 

370 

349 

334 

384 

308 

M 

60 

384 

357 

337 

406 

327 

Solubility  of  Cane  Sugar  in  Saturated  Aqueous  Salt  Solutions  at 

3I.25*.    (KOhler,  X897.) 
Gma.  Sugar  per  100  Gms. 


Salt. 

CHjCOOK 

CjH^COOK 

C,H,.OH.(COOK), 

K,CO, 

KCl 

CHjCOONa 

NaCl 


^ 


UtlOO. 


49  19 

50-30 

56.0 

62.28 

59-93 
62.17 


Water. 

324.8 

306.1 

303 -9 
265.4 

246.5 

237.6 

236 -3 


Salt. 


Na,CO, 

KNO,  61 

KjSO^  66 
CHjCOOCa  60 

NajSO^  52 

CaCl,  42 

MgSO^  46 


Gms.  Sugar  per  100  Gi 
Soluticn 

64.73 


36 

74 
12 

20 

84 
52 


Water. 
229.2 
224.7 

219. 0 
190. 0 

183 -7 

135  I 
119.6 


Solubility  of  Cane  Sugar  in  Aqueous  Alcohol  Solutions  at  I4* 

(Schrefeld,  1894.) 


Wt. 
per  cent 
Alcohol. 

O 

5 
10 

20 

30 
40 


Wt. 

per  cent 

Sugar. 

66.2 

64.25 

62.20 

58.55 
54.05 

47-75 


Gms.  Sugar  per  100       Wt. 
cc  Alcohol-IUO 


Mixture. 
195.8 
179.7 
164.5 
141. 2 

117. 8 

91. 


per  cent 
Alcohol. 

50 
60 

70 
80 

90 
100 


Wt.  Gms.  Sugar  per  100 

per  cent  cc.  Alc»hoi-H|0 

Sugar.  Jdizture. 

38.5s  62.7 

26.70  36.4 

12.25  139 

4.05  4.2 

095  0.9 

COO  0.0 
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SoLUBiLiTT  OP  Cans  Sugak  in  Aqueous  Alcohol  Solutions. 

(Schdbler,  1872;  correctk»,  1891.) 


Resuhs  at  0"". 

Results  at  I4^ 

Results 
at40^ 

Feroeat 
Alcohol 
^VoL 

Sp.Gr.oi 

Cms.  Sugar 

Sp.  Gr.  of 

Gms. 

per  zoo  cc.  SolutkNi. 

Gms.  Sugar 

ns*- 

SdutioD. 

X7.S*. 

Sugar. 

QHaOH. 

H^. 

Solution. 

0 

1-325 

85.8 

1.326 

87.5 

0 

45.10 

•  •  * 

10 

1.299 

80.7 

1.300 

81.5 

3-91 

44.82 

95-4 

30 

1.236 

74.2 

1.266 

74.5 

8.52 

43.83 

90 

30 

1.229 

65.5 

1.233 

67.9 

13.74 

41.87 

82.2 

40 

1. 182 

56.7 

1.18s 

58 

20.24 

40.38 

74.9 

50 

1. 129 

45  9 

1. 131 

47.1 

28.13 

38.02 

63.4 

60 

1.050 

32.9 

1.058 

33-9 

37.64 

34.47 

49.9 

70 

0.972 

18.2 

0.975 

18.8 

46.28 

29.57 

31.4 

80 

0.893 

6.4 

0.895 

6.6 

61.15 

21.95 

13.3 

90 

0.837 

0.7 

0.838 

0.9 

71.18 

12.83 

2.3 

97.4 

0.806 

0.08 

0.808 

0.36 

77.39 

3.28 

0.5 

100  gms.  absolute  methyl  alcohol  dissolve  1.18  gms.  cane  sugar  at  19*. 

(de  Bruyn,  1892.) 

SOLUBILITT  OF  CaNB  SuGAR  IN  AqUBOUS  AcBTONB  AT  25^. 

(Hers  and  Knoch,  1904.) 


Sp.Gr.  of 


1.3306 
1.2796 
I. 2491 
1.2002 
I . 1613 


oc  Aoetono 

per  100  cc 

Solvent. 

O 

20 

30 

40 

45 


Gms.  Sugar 

per  100  cc 

Solution. 

89.8 

76.7 

72.1 

59.3 
52.5 


Gms.  per  zoo  cc  Solution. 


Sio" 

43.3 
42.9 

39.5 
39.8 

39 


(CH,),CO. 
O 

8.4 

13.4 
20.9 

24.6 


CisHaOu. 
89.8 
76.7 
72.1 

59.3 
52.5 


Above  45  cc.  acetone  per  100  cc.  solvent  the  solution  begins  to  separate  into 
two  layers.  The  lower  of  these  contains  m  nns.  sugar  per  100  cc.  and  has  Sp. 
Gr.  1. 1522.  The  upper  layer  contains  so  littie  sugar  that  the  amount  could  not 
be  determined  bv  tne  method  employed,  too  cc.  evaporated  in  a  vacuum  desic- 
cator left  a  residue  of  3.68  gms.  Above  the  concentration  of  80  cc.  acetone  per 
too  cc  solvent  the  two  layers  unite.  In  pure  acetone  100  cc.  solution  gave  a 
residue  of  0.18  gm.  sugar. 


Solubility  of  Sevbral  Sugars  in  Pyridine  at  26^ 

(Holty,  1905.) 


S««nr. 

Formula. 

dn  of  Sat.  Sol. 

Gms.  Susar 

per  zoo  Ums. 

Sat.  Sol. 

Cane  Sugar  (Sucrose) 

C»H«0u 

•    •    • 

6.45 

link  Sugar  (Lactose) 

CaH^Ou.HgO 

0.981 

2.18 

Grape  Sugar  (Glucose) 

4lC;HnOb.HsO 

1. 005 

7.62 

Fruit  Sugar  (Fructose) 

iC^ffi. 

1.052 

18.49+ 

Galactose 

C^HiA 

1.0065 

5-45(?) 

Maltose 

C»H«0u 

•    •    • 

98.10*         (Dehn,  1917.) 

Maimoae 

C^HiA 

•    •    • 

299* 

Raffinose 

CaH^>M.5H^ 

•    •    • 

75* 

*  It  it  wnrrrtain  wfactber  thete  figures  refer  to  gms.  per  xoo  gms.  sat.  solution  or  gms.  per  xoo  gms. 
pyiiduie  at  so  ~S5  • 

100  gms.  aq.  50  per  cent  pyridine  dissolve  the  following  gms.  of  sugars  at  20®- 

35*;    sucrose,  38.5;    maltose,  43.07;    mannose,  78.70;    lactose,  1.98;    fructose, 

S543;  galactose,  68.3;  glucose,  49.17;  raffinose,  8.76.  (Dehn.  1917.) 

too  gms.  trichlorethylene  dissolve  0.004  Ri".  can^  sugar  at  1 5^.  (Wester  &  Bruins,  1914.) 

For  additional  data  on  Galactose,  see  p.  305  and  on  Glucose,  see  p.  306. 
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Solubility  of  Milk  Sugar  (Lactose)  Hydrate  and  fi  Anhydudbih 

Water. 

(Hudson,  Z904. 1908.) 

It  was  found  that  the  saturation  point  was  reached  very  slowly  with  tbis 
compound.  From  the  results,  it  was  concluded  that  "aqueous  solutions  oi 
milk-sugar  contain  two  substances  in  ec^uilibrium  and  that  the  mutarotation  of 
milk-sugar  results  from  the  slow  establishment,  in  cold  solutions,  of  the  equi- 
librium of  the  balanced  reaction,  CisHmOu  (Hydrate)  i=t  HsO  -\-  CuHaOu  (^-an- 
hydride). 

The  final  solubility  of  hydrated  milk  sugar  was  determined  by  approaching 
saturation  from  below  and  from  above  with  misctures  of  water  and  excess  of  oooe 
recrystallized  hydrated  milk  sugar.  These  were  constantly  rotated  until  equilib- 
rium was  reached  (one  week  was  allowed  in  all  cases).  The  filtered  saturated 
solutions  were  evaporated  to  dryness  and  the  crystalline  residues,  consisting  of 
the  a  and  /3  anhydrides,  weighed. 


f. 

Gms.  CbHiAi 

per  zoo  Gms. 

Sat.SoL 

tr. 

Gms.  CttH^On 

per  100  Gms. 

Sat.SoL 

0 

10.6 

49 

29.8 

IS 

I4-S 

64 

39.7 

25 

17.8 

74 

46.3 

39 

24 

89 

58.2 

The  initial  solubility,  obtained  by  agitating  an  excess  of  milk  sugar  Iwdrate 
with  water  for  a  few  minutes,  was  somewhat  less  than  one-half  the  above  ^^[ures, 
at  temperatures  up  to  25®. 

The  final  solubility  of  /3  anhydrous  milk  sugar  was  difficult  of  determination 
on  account  of  the  high  concentration  and  instability  of  the  saturated  solution 
below  92°.  At  0°  the  final  saturation  was  hastened  by  addition  of  o.i  n  NH/)H 
solution.  At  0°,  42.9  gms.  CisHaOu  per  100  gms.  sat.  solution  were  found  and 
at  100^  61.2  gms. 


Solubility  of  Several  Sugars  in  Aqueous  Alcohol  at  20". 


(Hudson  and  Yanovsky,  1917.) 


Sugar. 


a  Arabinose 
/S  Cellose 
/3  Fructose 

a  Galactose 


if 


<( 


/3,  a  Glucoheptose 
a  Glucose 


(( 


a 


a  hydrate 

/3  Glucose 

a  Lactose  hydrate 

a  Lyxose 

/3  Maltose  hydrate 

/3  Mannose 

/3         " 

/3  Mellibose  Dihydrate 

a  Rhamnose  Hydrate 

a 

a  Xylose 

Sucrose 

Trehalose  Dihydrate 

Rafi^ose  Pentahydrate 


Formula. 

C^mO, 
CitHaQu 

C,HdO, 

i< 

i< 

CVHiA 

(< 

QHmO, 
C.HaO, 

C»HuO,.H,0 

C.HuO,. 

CuHnOii.HjO 

C,HnO» 

CttHaOuH^ 

C.H«0, 

(i 

CuHa04.aH,0 
CHttCHjO 

C.H„,0, 
CuHaOu 
CuHsOii.aHiO 
CisHaQu-sH/) 


Solvent. 

8o%C,H.0H 

20%        " 

^^ 
95% 
Methyl  Alcohol 

60%  CHfcOH 

80% 
20% 
80% 
Methyl  Alcohol 
80%  C,H»OH 
80% 
40% 

90% 

60% 

80% 
Methyl  Alcohol 

80%  CaHfcOH 
100% 

70% 
80% 
80% 
70% 
50% 


i( 


<i 
tt 

n 


tl 
u 
ti 
n 
tt 
tt 


Gms.  Anfaydzoos  Sogar 
per  zoo  cc  Sohitkn. 

Initial 
Solubility. 

Final 
Solubility. 

0.74 

I  94 

3.2 

4.7 

134 
1.8 

27.4 
4.2 

52 

II. I 

1. 1 

31 

0.  27 

0.65 

4 

45 

2 
0.85 

45 
1.6 

1-3 

3 

4  9 

9.1 

I.I 

2.4 

54 

7-9 

3 

4. 75 

2.4 

0.78 

0.76 

8.6 

8.2 

13 
4  4 
13 

9  5 
9.6 

2.7 

6.3 

3-7 
1.8 

3  7 
1.8 

1.4 


14 
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SoLUBiuTY  OP  Sorbose  and  Gulosb  in  Water  and  Alcohols. 

(de  Bruyn  and  van  Ekenstein.  1900.) 


iSoibose 
/  Socboae 
/  Gulose 


150 
ISO 


Cms.  Sugar  per  100  oc.  Sat.  Sol.  io: 


H/)  at  100*. 
0.22 
0.23 
0.24 


100  gms.  HsO  dissolve  108  gms.  maltose  at  20^-25*. 
100  gms.  HsO  dissolve  14.3  gms.  raffinose  at  20^-25^ 


CH^H  at  17*. 

X.70 
1.68 
X.72 


CAOH  at  17*. 

1.02 

X 

X.04 
(Debn,  1917.) 


Solubility  of  Phbntlhydrazonbs  and  fi  Naphthylhydrazonbs  of  the 
Sugars  in  Water  and  in  Alcohols  at  i  6^-18°. 

(van  Ekenstein  and  de  Bniyn,  1896.) 

The  hydrazones  were  prepared  by  adding  to  a  concentrated  and  warm  solution 
f  the  sugar  the  equivalent  c]uantity  of  the  hydrazine  dissolved  in  the  molecular 
uantity  of  glacial  acetic  acid.  The  precipitated  hydrazones  were  recrystallized 
XMn  30  to  50  per  cent  alcohol.  No  details  in  regard  to  the  method  of  obtaining 
ituration  or  of  analysis  of  the  solutions  are  given. 

Gms.  Compound  per  loo  cc.  Sat.  Sol.  in: 


a^ajmy 

m.-pc. 

Water. 

CHiOH. 

CtH«0H. 

Methyl  Kfannose 

178 

0.2-0.06 

0.59 

0.05-0.02 

"       Arabinose 

x6i 

i< 

•   •   • 

it 

"       Rhamnose 

X24 

« 

very  si.  s(d. 

« 

"       Galactose 

x8o 

K 

K 

« 

Ethyl  Galactose 

X69 

•      •     • 

o.x 

**     Mannose 

159 

•      •      • 

0.2 

**     Arabiiiose 

153 

•      •      • 

0.4 

"     Rhamnose 

X23 

very  si.  sol. 

•   •   • 

Amyl  Galactose 

X16 

•  •  • 

0.6 

*'     Mannose 

134 

•  •  • 

3-5 

"     Aiabinose 

X20 

•  •  • 

3.6 

^     Rhamnose 

99 

very  si.  sol. 

6.5 

"     Glucose 

X28 

•  •  • 

X.2 

**     Lactose 

123 

•  •  • 

0.4 

Allyl  Galactose 

157 

•  •  • 

0.3 

"     Mannose 

142 

•  ■  • 

0.7 

**    Arabinose 

X4S 

•  •  • 

05 

"    Rhamnose 

13s 

•  ■  • 

•    •    • 

"    Glucose 

^SS 

•  ■  ■ 

•    •    • 

"    Lactose 

X32 

•  •  • 

0.2 

"    Mrlibose 

192 

•  •  • 

0.3 

Benzyl  Galactose 

154 

0.9 

0.08 

*'      Mannose 

165 

0-55 

0.2 

"      Arabinose 

170 

0.4 

0.06 

"      Rhamnose 

121 

15  4 

6.7 

"      Glucose 

ISO 

05 

o.io 

"      Lactose 

128 

0.9 

0.06 

fi  Nai^thyl  Galactose 

167 

0. 

14 

■  •  • 

0.24* 

"          Mannose 

157 

0. 

18 

0.25* 

"          Arabinose 

141 

0. 

22 

0.62* 

^         Rhamnose 

170 

0. 

20 

0.44* 

Glucose 

95 

0. 

25 

5* 

Xylose 

70 

0. 

32 

6.62* 

**         TACtose 

203 

0. 

07 

0.2* 

Maltose 

176 

•  • 

0.4* 

**         Meltbose 

135 

•  • 

1.3* 

•SoivtaC96 

per  a 

at  CiHdOH 

• 
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SOLUBILITT  OF  THB  BbNZALIC  COMPOUNDS  OP  SOMB  POLYATOMIC  ALCOHOLS 

AT  I6'-I8'. 
(de  Brayn  and  vmp  EkwiHrrin.  1899.) 


'  No  details  of  the  determinations  are  given, 
sufficiently  exact  for  use  in  identifying  hexites. 


Name  of  Compound. 

Dibenzalerythritol 

Monobenzalarabitol 

Dibenzaladonitol 

Dibenzalxylitol 

Dibenzalrhamoitol 

Monobenzal-</-Sorbitol 

Dibenzal-</-Sorbitol 

Tribenzalmannitol 

Tribenzal-Wditol* 

Tribenzal-J-talitolt 

Dibenzaldulcitol 

Dibenzalperseitol 


M.-|>t. 


201       (Fischer) 


It  is  Stated  that  the  results  are 


Cms.  Compd.  Disnlved  per  100  oc 
Sat.  Sol.  in: 


Acetone. 
0.34 


ChkKoform. 
364 


175 
203 

175   (Meonier) 

163 
213-8  (Fiacher) 
215-8 

210 
215-20 

230-5 


M 


(• 


(( 


«( 


(C 


M 


0.64  1.36 

I.  10  0.85 

0.70  2. 55 

very  easily  soluble 


544 
0.42 

0.47 

0.30 

0.42 


"  0.04 

*  Prepared  from  I  idonic  acid.        f  Prepared  irom  d  talonic  add 


0.16 

8.7s 
0.17 

4.42 

0.83 

trace 


AkohoL 
0.03 

•  •  t 

0.14 

•  •  • 

1. 10 

O.IO 
O.IO 

0.0s 
trace 
trace 
0.02 


100  gms.  sat.  solution  in  pyridine  contain  0.47  gm.  mannitol  at  26^   (Holty.isos) 
100  gms.  sat.  solution  in  pyridine^contain  2.5 (?)  gms.  erythritol  at  26^ 


8ULFANILIC  ACID  NH,.CeH4.SO,H.HsO. 

Solubility  in  Water. 

(Philip,  1913;  results  for  60*  and  over  by  Dolinski,  1905.) 


Gms.  NH« 


Gms.  NH,.. 


f. 

per  100  Gms. 
Sat.  Sol. 

SoUd  Phase. 

t". 

per  100  Gms. 
Sat.  Sol. 

Solid  Phase. 

0 

0.444 

NH,.CtH«.S0,H.2H,0 

44 

2.44 

NH,.r«H4.SO,HH,0 

7.2 

0.622 

<< 

44 

2.36 

NH,.CASO,H 

13.3 

0.841 

It 

47.5 

2.52 

(t 

18.9 

I   093 

« 

54-5 

2.85 

M 

18.9 

I    137 

NH,.r^H..SO,H.H,0 

60 

3.01 

M 

25.1 

1.384 

tt 

70 

3  65 

M 

31. 1 

1.662 

« 

80 

432    , 

M 

37-2 

2.004 

M 

100 

6.26 

M 

SULFONIUM  PERCHLORATES 

Solubility  in  Water. 

(Hofmann,  H5bold  and  Quoos,  1911-12.) 


Name. 


Formula. 


Trimethyl 

Ethyl   dimethyl 

Propyl 

n  Butyl 

Ethylene  dismeihyl 

Vinyl  dimethyl 


(( 


f( 


Trimethylene  dismcthyl 


Sulfine  Perchlorate  (CH,),sci04 

C,H,(CH,),SC104 

C,Ht(CH|},SC104 

C4H,(CHa),SC104 

C,H4(C,H,SC104), 

C,H,.S(CHa),.C104 

C«Hc:(CsH»Sa04)a 


II 
n 
tt 
tt 
tt 


tt 
tt 
tt 
tt 
tt 
« 


..  Per  100  Gms.  H^. 
Gm.  Mols.  B  Gms. 

16.5  0.0784      13.84 

15.9  O.II91      22.31 

15  0.0590      12.04 

15  0.0607      1324 

18  0.0423      14.86 

18  0.0731       13.7s 

18  0.0402      14.68 
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8ULF0NIUM  IODIDE 


TriethylSULPOfNIUM  IODIDE  S(CtH»)iI. 

100  gms.  HjO  dissolve  431  gms.  S(CtHi)iI  at  25^ 
100  gms.  CHCU  dissolve  47.7  gms.  S(CtHi)iI  at  25^ 


(Peddle  and  Turner,  19x3.) 
(Peddle  and  Turner,  1913.) 


SULFUR  S. 

In  a  series  of  papers  by  Aten  (1905-06,  1912,  1912-1 1,  1913,  1914  and  1914a), 
the  preparation  ana  properties  of  the  four  known  modifications  of  sulfur  are  de- 
scribed.   These  are  designated  by  the  symbols,  Sx,  Sn,  Sr  and  Sp, 

Sk  is  ordinary  rhombic  sulfur  and  its  molecule  is  considered  to  be  composed  of 
e^ht  atoms  of  sulfur,  Sb. 

S^  is  the  insoluble,  schcalled  amorphous  sulfur. 

Sr  is  obtained  when  ordinary  sulfur  is  heated  above  its  melting-point  and 

?uickly  cooled;  it  is  especially  easily  prepared  by  warming  Sx  in  sulfur  chloride, 
ts  molecule  is  probably  represented  by  S4. 

SL  was  discovered  by  Engel  and  is  prepared  by  mixing  concentrated  HCl, 
cooled  to  o^,  with  saturated  sodium  thiosulfate  solution.  The  precipitated 
NaCl  is  removed  by  filtration  and  the  solution  extracted  with  toluene.  The 
aqueous  layer  soon  yields  a  cloudy  precipitate  of  S^.  The  molecule  of  this 
sulfur  is  considered  to  have  the  composition  Si. 


Solubility  of  Sulfur  (Sx)  in  Sulfur  Monochloridb  (SiCU)  Determined 

BY  THE  Melting-point  Method. 

(Aten,  Z905-06.) 


rof  Meltinc. 
-16 

o 

+17.9 

36.8 

55-2 
65.6 

77.7 


Md.  %  S«  in 
Mixture. 


4 

6 

9 

17 
28 

40 

55 


9 
I 

5 
3 
4 


Solid  Phase. 
Rhombic  S 


« 


« 


(C 


« 


tt 


«< 


V  of  Melting. 

83.5 
95.6 

86 

103.2 
110. 4 
118. 8 


Mol.  %  S«  in 
Mixture. 

SoUd  Phase. 

67 

Rhombic  S 

81.8 

<( 

81.8 

MonoclinicS 

88.4 

M 

95 

M 

100 

M 

Solubility  of  Sulfur  (Sr)  in  Sulfur  Monochloride  (SiCU) 

(Aten,  1912-13.) 

A  preliminary  experiment  showed  that  if  a  solution  of  Sx  in  sulfur  monochlo- 
ride, saturated  at  20**,  is  heated  to  170°  and  cooled,  it  will  then  dissolve  as  much 
Sx  as  already  required  to  saturate  it.  The  following  determinations  were  made 
by  sealing  known  amounts  of  Sx  and  SiCls  in  tubes,  heating  them  to  100^  for 
several  hours  and  then  cooling  quickly  to  the  indicated  temperatures  and  shak- 
ing for  i  hour  in  the  case  of  the  o^  and  25^  results  and  2  hours  in  the  case  of  the 
—60**  results.  The  saturated  solutions  were  analyzed  by  oxidizing  with  HCl 
+  HNOi  +  Br  and  titrating  the  HsS04,  after  removing  the  volatile  adds. 


AtomsS 

per  xoo  Atoms  S+S|C 

It  in: 

Atoms  S 

»  per  100  Atoms  S+S,G] 

iin: 

r 

Saturated  Solution  at: 

r 

Original 
Mixture. 

79-4 
80.1 

89.9 

90.1 

94.6 

98 

Saturated  Sohitbn  at: 

Mixtwe. 
0 
10 
28.7 

49.9 
60.1 

69.1 

-6o*. 

II. 6 
18. 1 

31.9 
42.9 

47.7 

•  •  • 

o*. 

36.1 
40.1 

47.4 

59. 9 

•  •  • 

53.5 
57.6 
62 

66.4 
65.4 

72.8 

-6o-.             o'. 
65.2           72 

66.1        71.6 

•  •  •                     •  •  • 

80.5 

•  •  •                     •  •  • 

•  •  •                     •  •  • 

•  ■    • 

•  •   • 

82.1 

87^7 
93.4 

Results  similar  to  the  above  are  also  given  (Aten,  1912),  for  misctures  previ- 
ously heated  to  50^,  75*  and  125®.  All  the  data  confirm  the  formation  of  the 
the  new  modification  Sr* 
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Solubility  of  Sulfur  (Sr)  in  Sulfur  Monochloridb  (SsCs)  at  25*. 

(Aten,  191a,  19x3.) 

The  samples  were  heated  to  the  temperatures  indicated  and  rapidly  cooled 
and  powdered.    The  method  of  determining  the  solubilities  is  not  described. 


Previous  Treatment  of  Sample. 

Unheated  Sulfur 

Mixture  of  Rhombic  and  Amorphous 

Sulfur 
Rhombic  Sulfur  heated  to  125^ 

165' 
165" 

i65» 


tt 
U 
H 

0 


tt 
tt 
tt 
tt 


tt 
tt 
tt 
tt 


tt 
tt 
tt 
tt 


Atoms  S  Dis- 
solved per  ICO 
Atoms  S+S|Cls. 

S3- 5 

54. 5 
56-58.5    (depending  oa  ezoesB  of  S  pRKsL) 

60  (determined  immediatdy.) 

59.5  "  after   f  hr.) 

57.5  "  "    a4li».) 

53.2  "  "      8  dan.) 


Solubility  of  Sulfur  (Sr)  in  Toluene  at  o®  and  at  25*. 


(Aten,  19XJ.) 


0>mp.  of  Mix- 
ture in  Atom 
Per  cent  S. 

35 
47 
54 
57 
73 


Solubilitv  in  Atom  %  S. 


Ato-. 
88 


3 
3 


26 
30 


At  2$: 

S-94 
6.6s 

6.76 

6.88 

7 -45 


Comp.  of  Mix- 
ture in  Atom 
Per  cent  S. 

74 

77 
80 

83 
8S 


SolubaityinAtom^f 
'Ato\  At«'^ 

40s  752 

3.90 
4.22 

7-93 
8.08 


These  results  show  that  the  greater  the  excess  of  Sr,  the  greater  the  solubtljty. 
It  was  found  that  under  the  same  conditions,  unchanged  rhombic  sulfur  g^v^ 
constant  figures  irrespective  of  the  excess  of  S  present.  At  o®,  2.59  atom  per  cent 
Sx  was  found  and  at  25**,  5.65  atom  per  cent. 


Solubility  of  Sulfur  (Su)  in  Carbon  Disulfide  and  Carbon 

Tetrachloride. 

(Wigand,  19x0.) 

When  "insoluble"  sulfur  (S^)  is  treated  with  CSi  or  CCU,  a  small  amount 
dissolves,  depending  upon  the  length  of  time  of  contact,  temperature  and  nature 
of  the  solvent  but  not  on  the  relative  amount  of  solvent.     This  action  is  ex- 
plained on  the  assumption  that  a  partial  transformation  of  S^  to  soluble  sulfur 
Sx,  takes  place. 

Data  for  the  fusion  points  of  mixtures  of  rhombic  sulfur  and  "  insoluble" 
sulfur  (S^)  and  for  monoclinic  sulfur  and  "insoluble"  sulfur  (Su)  are  given  by 
Kruyt  (1908). 

Solubility  of  Sulfur  in  Liquid  Ammonia. 

(Ruff  and  Hecht,  19x1.) 

At  the  temperatures  o®  to  40°,  the  solutions  were  constantly  shaken  for  3  to  4 
days.  For  the  results  at  the  lower  temperatures  the  solutions  were  saturated 
at  room  temperature  then  cooled,  partially  evaporated  and  shaken  4  to  6  hours. 
The  saturated  solutions  were  analyzed  by  evaporation  of  the  ammonia  by  means 
of  a  current  of  hydrogen,  absorbing  in  HCl  and  converting  to  the  platinic  chloride 
for  weighing.  The  S  residues  were  dried  at  100®,  with  proper  precautions,  and 
weighed. 


f. 


-78 


20. s 
o 


Gms.  S  per  xoo  Cms. 
Sat.  Solution. 

38.6* 
38.1* 

32 -34 


Gms.  S  per  xoo  Cms. 
Sat.  Solution. 

25-65 
21 

18.5 

This  figure  corresponds  to  the  compound  S(NHa)a  «  38.5%  S. 


f. 

+  16.4 

40 
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SoLUBn^mr  of  Sulfur  in  Aqueous  Sodium  Sulfide  Solutions. 

(Kfbter  and  Heberlem,  1905) 

The  results  are  expressed  in  terms  of  x  which  represents  the  number  of  S 
oms  dissolved  for  each  Nat  in  the  solution.  The  figures,  therefore,  show  the 
omic  ratio  of  S  to  Nat  in  the  saturated  solution  and  at  the  same  time,  the  sulfur 
otent  of  the  compound  NasStr  which  is  formed.  In  order  to  find  the  actual 
nount  of  sulfur  dissolved  per  liter,  it  is  only  necessary  to  multiply  the  x  value 
r  the  normality  of  the  aqueous  sodium  sulfide  solution  used  as  solvent  in  the 
irticular  case. 

A  series  of  determinations  made  at  25%  by  agitating  aqueous  sodium  sulfide 
lutions  with  crystalline  sulfur  until  equilibnum  was  reached,  and  then  diluting 
ch  solution  with  an  equal  volume  of  water  and  shaking  with  excess  of  sulfur 
itil  equilibrium  was  again  reached,  gave  the  following  results: 


Nofinality  of  the  Aq. 
NaigS  Solution. 

4 

2  (2  hrs.) 

I 

OS 
a.  25 


s  in  the  Result- 
ing Na^S^ 


4 
4 
4 

4 
S 


47S 
666 

84s 
984 

"S 


Nonnality  of  the  Aq. 
NasS  Solution. 

O.I2S  (32  hrs.) 

0.0625 

0.03125 

0.015625 

0.007812  (128  hrs.) 


X  in  tlie  Result- 
ing NaaS^. 


s 
s 
s 
s 

4 


225 

239 
198 

034 
456 


The  figures  in  parentheses  in  the  above  table  show  the  number  of  hours  re- 
lired  for  attainment  of  equilibrium  in  these  three  cases.  The  authors  also 
ade  determinations  of  the  influence  of  temperature  on  the  amount  of  sulfur 
oaolved,  and  found  that  for  a  normal  NatS  solution,  the  x  value  did  not  vary 
meciably  from  the  figure  given  above,  over  the  range  o^  to  50^. 
Results  are  also  given  showing  the  influence  of  the  presence  of  NaCl  and  of 
!OH  on  the  amount  of  sulfur  dissolved  by  aqueous  NasS  solutions.  In  the 
rmer  case  the  solubility  was  distinctly  lowered,  while  in  the  latter  it  was  notably 


Solubility  of  Sulfur  in: 


Tin  Tetrachloride. 
(Geimidin,  1865.) 


Cms.  S 
t*.  per  100  Cms. 

SnCU. 

99  5^ 

loi  6.2 

no         8.7-9 
112  9-4'-9 

X2I         17.0 


I 
9 


Solid 
Phase. 

Solid  S 

<< 
it 

Liquid  S 


Amyl  Alcohol. 
(Gecardin.) 


Cms.  S 
t".       per  100  Cms. 
QHmOH. 

95        i-S 

IIO  2.1-2.2 

112  2.6-2.7 

120  3.0 

131        S-3 


Solid 
Phase. 

Solids 

u 

Liquid  S 


Solubility  of  Sulfur  in  Aqueous  Acbtonb  at  25*. 

(Hers  and  Knoch,  1905.) 


Wt.  Per  cent 

AoeCone 

inSohfc&L 

100 

95-36 
90.62 

85.38 


Sulfur  per  100  cc.  Solution 
iCillimob. 


Gr.of 


65 

45 
33 
25-3 


Gnis. 

2.084 
1.442 
1.058 
O.81I 


Sp. 
Soli 

0.7854 
O.79II 

0.8165 

0.8295 


SULFUB 
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SOLUBIUTY  OF  SULPUR  IH  EtHTL  AND  MeTHYL  AlCOHOLS. 


15 
18.5 

b.  pt. 
18.5 


Alcohol. 


Abs.  Ethyl 


Gms. 

per  100  Gms. 
Alciohol. 


Authority. 


(I 


<c 


Abs.  Methyl 


0.051  (Pohl.) 

0 .  053  (de  Bruyn  —  Z.  physik.  Chem.  lOb  ?>>•  '9>) 

0 .  42  (Pftyen  —  Cbmpt.  xend.  34.  356.  'sa) 
0 .028  (de  BniynO 


S(H.UBILITY  OF  SULFUR  IN   BbNZBNB  AND  IN  EtHTLENB   DlBROMlDI. 

(Etud,  1894;  see  also  Cooa,  1868.) 


In  C  JI.. 

A 


In  C,H3r,. 


Cms.  S 
t*.  per  xoo  Cms. 
SoltttioQ. 


O 
10 
20 

25 

30 
40 

50 
60 


I.O 

1-3 

1-7 
2.1 

2.4 
3-2 

4.3 

6.0 


Cms.  S 
t".    per  xoo  Gms. 
Solution. 

70  8.0 

80  10.5 

90  13.8 

100  17.5 

iio   23.0 

120     29.0 

130   36  o 


O 
10 
20 

25 

30 
40 


Gms.  S 

per  xoo  Gms.  t*. 
SolutioD. 

1.2  50 

1.7  60 

2.3  70 

2.8  80 

3  3  90 

4.4  100 


Gmt.S 
per  iooGbl 
Solmka. 

6.4 
8.4 

II. 4 
16.5 
24.0 

365 


Reciprocal  Solubility  of  Sulfur  and  Benzene,  Dbterioned  by  thb 

Synthetic  Method. 

(Kruyt,  1908-09.) 


Wt.  %  S  in  Limiting  t*  of  Homogeneity. 

Mixture.  '        Lower.  Upp«! 

41.5  146  247 

55.2  158  230 

74.5  157  226 


Wt.  %  S  in 
Mixture. 

79.8 
81.4 

834 


Limiting  t*  of  Homogeneity. 

Lower.  Upper. 

141  230 

138      above  246 
131  "     272 


100  gms.  sat.  solution  of  S  in  benzoyl  chloride,  CcHi.COCl,  contain  i  gm.  S  at 


o®  and  55.8  gms.  at  134**. 


(Bogousky,  1905^ 


Solubility  of  Octohedral  and  of  Prismatic  Sulfur  in  Several  Sol  vests, 

(BrSnsted,  1906.) 

The  solubility  of  prismatic  sulfur  could  not  be  determined  in  the  ordinary  way 
on  account  of  its  rapid  transition  to  octohedral  sulfur.  A  special  apparatus  was 
used  which  permitted  the  solvent  to  remain  in  contact  with  the  solid  for  only  a 
short  time.  Since  sulfur  dissolves  very  rapidly,  this  procedure  was  found  to  give 
satisfactory  results. 

Gms.  each  Variety  Separatidy  per 
xoo  cc.  Saturated  Solution. 


OOIVCQI. 

Benzene 

18.6 

Prismatic 
Sulfur. 

2.004 

Octohedral 
Sulfur. 

I. 512 

Chloroform 

253 
0 

2-335 
I.IOI 

I    835 
0.788 

(( 

15.5 

1.658 

I    253 

Ethyl  Ether 

40 
0 

2.9 
O.II3 

2.4 
0.080 

Ethyl  Bromide 
ti 

Ethyl  Formate 
Ethyl  Alcohol 

25.3 
0 

25.3 
0 

25.3 

0.253 
0.852 
1.676 
0.028 
0.066 

0.200 
O.61I 

1.307 
0.019 

0.052 
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Sglubilitt  of  Sulfur  in  Several  Solvents. 


Sohrcot 


•» 


•t 


«< 


Lniline 
benzene 

19.3 
26 

71 

!arbon  Tetrachloride  25 

rhloroform 

u 
<c 

>ichlor  Ethylene 
Ethylene  Chloride 
•Ithyl  Ether 


Gnu.  S 
t*.    per  zoo  Cms. 
Solvent. 

130      85.3    (l) 

15.2  1. 5  (2) 
1.7  (2) 
0.97(1) 
4.38(1) 
0.86(3) 

12.2  0.75(2) 

19.3  0.92(2) 
22  1.21(1) 
25  1.28(3) 
25  0.84(3) 
23.5  0.97(1) 


Cms.  S 
Solvent.  t*.        per  zoo  Gma. 

Solvent 

Glycerol  15.5    0.14(4) 

Hydrazine  (anhy.)   room  temp.  54(<i«comp.)(5) 


Lanoline  (anhy.)  45 

Methylene  Iodide  10 

Nicotine  100 

Phenol  174 

Pentachlor  Ethane  25 

Toluene  23 

Tetrachlor  Ethane  25 
Tetrachlor  Ethylene  25 

Trichlor  Ethylene  25 

IS 


(( 


0.38(6) 

10       (7) 

Z0.6  (8) 

16.4  (i) 

1.2  (3) 

1.48(1) 

1 .  23 (3) 

1.53(3) 

1.63(3) 
1.16(9) 


(i)  CoMa.  z868;  (3)  Brtested.  x9o6;  (3)  Hoffman,  Kirmreuther  and  Thai,  z9zo;  (4)  Osaendowski,  Z907: 
()  Webh  and  Brodefson,  Z9Z5;  (d)  Kloae,  Z907;  (7)  Retgen,  Z893;  (8)  Kleven,  Z872;  (9)  Wester  and 


19x4- 


Solubility  of  Sulfur  in  Carbon  Disulfide. 

(Etaid,  Z894;  Cooa,  Z865;  at  zo*,  Retgert,  1893;  below  77*,  Arctowskl,  Z895-96.) 


t: 


Gma.  S  per  zoo  Gms. 


—  IIO 

—  100 

-  80 

-  60 

-  40 

—  20 


Solutioo. 

35 
4.0 

35 
6.0 

10. s 


cs, 

31 
3.6 
4.2 

3-6 

6.4 

II. 7 


t*. 


Gms.  S  per  100  Gms. 
Solution. 


Gms.  S  per  too  Gms. 


—  10 

O 

10 

20 

25 

30 
40 


13s 
18.0 


CSs. 

15.6 

22.0 

29.9 

41.8 

50 -4 
61.3 

100. o 


SO 
60 


70 
80 


90 
100 


Solutka. 
59  o 
66.0 
72.0 
79.0 
86.0 
Q2.0 


143 -9 

194. 1 

257  I 

376.1 

614. 1 
1150.0 


23.0'' 

29 -5 

33-5 
38.0 

50. o 
•  26.4  R. 

Sp.  Gr.  of  solution  saturated  at  15^  containing  26  gms.  S  per  100  gms.  solution 
-  1.372. 

Sglubility  of  Sulfur  in  Hexane  (CcHiO- 

(Etard.) 


Gms.  S 
100  Gms 


—  20 

O 

20 

40 


5  per 
.Solttdon. 

0.07 

0.16 

025 

o-SS 


60 

80 

100 

120 


Gms.  S  per 
zoo  Gms.  Solutioo. 

10 

1-7 
2.8 

4-4 


Ao  Gms.  S  per 

zoo  Gms.  Soinrica. 

130  5.2 

140  6.0 

160  7.2 

180  8.2 


Solubility  of  Sulfur  (Sx)  in  p  Naphthol,  Determined  by  the 

Synthetic  Method. 

(Smith,  Holmes  and  Hall,  Z905.) 

The  mixtures  of  sulfur  and  P  naphthol  were  heated  until  they  were  homo- 
^neous  and  then  cooled  to  the  temperature  at  which  clouding  appeared. 


roc 

Hooding. 

Gms.  S 

fof 
Clouding. 

Gms.  S 

fof 
Clouding. 

Gms.  S 

per  zoo  Gms. 
0  Naphthol. 

per  100  Gms. 
0  Naphthol. 

per  100  Gms. 
0  NaphthoL 

118 

34 

154 

84.1 

164 

209.7 

132.5 

46.6 

157 

97-4 

163.8 

238.1 

134  5 

48.8 

160.5 

"9  3 

163.8 

264.8* 

143  5 

59.3 

162.5 

145- 1 

163 

300  * 

149. 5 

70 

163. 5 

177.6 

Solid  phase,  0  naphthol. 
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Solubility  of  Sulfur  in  Coal  Tar  Oil,  Linsbed  Oil  and  in  Ouvb  On. 

(PekMiae,  1869;  PohL) 


vrtmms  0 

per  xoo  vrt 

mnv  v««»i 

AST  yju  %Ml 

G.  S  per  too  Ttos. 

Ao  Sp.Gr. 

0^7 

oM 

0.889 

0/85. 

t4>l 

ijoa 

liMBed      Qg^ 

•  •  bT 

pt.: 

8o*-ioo*. 

Bf'iao: 

zao*-3ao*. 

I50*-M0*. 

tio*-3oo*. 

aao*-joo^. 

^*-  oasSp.Gf 

IS 

2.1 

2-3 

a-S 

2.6 

6.0 

7.0 

0.4      23 

30 

30 

40 

5-3 

S-8 

8-5 

8-5 

0.6      43 

SO 

5-2 

6.1 

8-3 

8.7 

10. 0 

12.0 

1.3      90 

80 

II. 8 

13-7 

iS-2 

21.0 

37  0 

41.0 

3.3     180 

100 

iS-2 

18.7 

230 

26.4 

S^S 

S4.0 

3.0     25.0 

110 

•    •    • 

23  0 

36.3 

31  0 

105.0 

iiS-o 

3-S     300 

120 

•   •   • 

27.0 

3a  0 

38  0 

00 

00 

4-2     37-0 

130 

•  •  • 

•    •    a 

38-7 

43-8 

00 

00 
(i6o«0 

S-o     430 
10 .0 

100  gms.  oil  of  turpentine  dissolve  1.35  gms.  S  at  i6^  and  16.2  gms.  at^'.^\ 

S(m.ubility  of  Sulfur  in  Trifhenyl  Methane,  Determined  by  1^ 

Synthetic  Method. 


Results  of 

%Triphcnyl 

Methane  in 

Mixture. 

69.1 

S8.8 
SO.  8 
46.6 
42.8 
37.8 

33-7 
30- 3 
254 


Limit  of 
Mixing. 

108.5 
127 

136.5 

141 

144 

146 

146.5 

147 
146 


Smith,  Holmes  &  Hall,  1905. 

t*  of  Pint    %Triphenylt*  of  Second 
[iiethkne  in     Limit  of 
Mixture.       Mixing. 

35.5    2145 
32.5    211 

28.4  206 

24.5  203 

21.6  200 

19.3  199 

15.4  198 


Results  of  Kruyt,  I908h)9« 

%  Triphenylf  of  First  %Triplienyl  fo-CS? 

Methane  m    Limit  of    Methane  in  L^^ 

Mixture.       Mixing.       Mixture.  |^j^ 

66.7  113  7  2S^'^ 
60.2  125.3  9.3  ^^io 
50.2           136.8           12  ip^* 

41            144.2         13.7  1^5 

30.8  146  16.4  TOO'A 
20                145.2           19.8  202.^ 

13.2        137.6        23.5  203-7 

8.1         1x8. 6        28.7  20^ 

7        crystals        34.5  215/ 


Solubility  of  Sulfur  in  Phenol,  Determined  by  the  Synthetic  Metho^^ 

(Smith,  Holmes  and  Hall,  1905.) 

The  mixtures  of  sulfur  and  phenol  were  heated  until  they  were  homogeneous 
and  then  cooled  to  the  temperature  at  which  clouding  appeared. 


fof 
Clouding. 

Gms.  Sper 

fof 
Clouding. 

Gms.  Sper 

100  Gms. 
Phenol. 

zoo  Gms. 
Phenol. 

89.5 

9.1 

155 

26.3 

96.5 

10.4 

157.5 

27.1 

122.5 

15.3 

160.5 

28.6 

138 

19.9 

162 

29.6 

148.5 

23  6 

164.5 

30- 7 

fof 
Clouding. 

166 

167.5 
170 

173 

175 


Gms.  S  per 

xoo  Cms. 

Phenol. 

6 


31 
32 

33 
34 
36 


4 
S 
9 
5 


Reciprocal  Solubility  of  Sulfur  and  Toluene,  Determined  by  the 

Synthetic  Method. 

(Kruyt,  1908-09.) 


Wt.  %  S  in 

Limiting  f  of  Homogeneity. 
Lower.              Upper. 

Wt.%Sin 
Mixture. 

Limiting  f  of  Homogeneity 

Mixture. 

Lower.              Upper. 

50.5 

167 

250 

75.7 

178                    221 

62 

179 

223 

77.9 

174 

69.6 

180 

222 

83.3 

160                    223 

73 

180 

222 

90.5 

124      above  250 
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Rbofbocal  SoLUBiLiry  op  Sulfur  and  Mbta  Xylene,  Determined 

BY  THE  Synthetic  Method. 

(Kniyt,  1908-09.) 
Wt  %  S  in        limiting  t*  of  Homogenetty.  Wt.  %  S  in  Limiting  t*  of  Homogeneity. 


Upper.  Mixture.  Lower.  Upper. 

50.9  181  213  39.9  152  none  (230) 

49.1  177  228  84.2  none  '' 
47.7  173.5  none  (?)  86.1  164.5  ^99 

44.2  161. 5  "     (255)  87  159  202.5 
40.4  153-5  "     (215)  90  139  none  (220) 

Fusion-point  data  for  the  system  sulfur-tellurium  are  eiven  by  Pelabon  (1909); 
Pellini  (1909)^  Chikashige  (191 1,  1911-12);  Jaeger  and  Menke  (1912). 

Data  for  mixtures  of  sulfur  and  each  of  the  fdlowing  metals  are  given  by  Pela- 
boo  (1909);  antimony,  tin,  lead,  silver,  gold  and  arsenic. 

tULTUB  DIOXIDE  SOi 

Solubility  in  Water. 

(Schfinfeld,  1855;  Sims,  1861;  Rooseboom.  1884.) 


SdiOnfeld. 

Sims. 

Roowtboom. 

Vob.  S0»  (at  0*  and 
760  mm.)  per  x  Vol. 

Gms.  SOiper 

iooGms.HaO 

at  total  pceMure 

A    A 

SOiper  I 

Gm.  Hp. 

SOt  Dissolved 
per  I  pt.  HaO 
t*.       at  Tte  mm. 
PRWore. 

%•• 

Sat.SOa 
+  Aq. 

H«o. 

t*. 

Gms. 

Vols.^ 

0 

68.86 

79-79 

22.83 

8 

0.168 

58-7 

0          0.236 

s 

59.82 

67.48 

19-31 

10 

0.154 

53-9 

2           0.218 

10 

51-38 

56.65 

16.21 

14 

0130 

45-6 

4        0.201 

IS 

43  S^ 

47.28 

13 -54 

20 

0.104 

3^-4 

6        0 . 184 

20 

36-" 

39-37 

11.29 

26 

0.087 

30s    • 

7        0.176 

25 

30. 77 

32-79 

9.41 

30 

0.078 

27 -3 

8        0.168 

30 

25.82 

27.16 

7.81 

36 

0.065 

22.8 

10        0.154 

3S 

21.23 

22.49 

•  •  • 

40 

0.058 

20.4 

40 

17.01 

18.77 

5-41 

46 
50 

0.050 
0.045 

17-4 
15.6 

12        0.142 

Sp.  Gr.  of  sat.  solution  at  o^  »  1.061;  at  IO^  1.055;  at  20^  -  1.024. 

Tne  results  of  Sims  are  discussed  and  recalculated  by  Fulda,  1909. 

I  gm-  HsO  dissolves  0.0909  gm.  SOt  ~  34.73  cc.  (measured  at  25^)  at  25^  and 

760  mm.  pressure.  (Walden  and  Centnerscwer,  1902-03.) 

Freezing-point  Data  for  the  System  Sulfur  Dioxide  —  Water. 


rof 

Freeiing. 

Mob-SQi 
per  100  Mob.       .Solid  Phase. 

f  of 
Freezing. 

0 

0            loe 

7-7 

—0.2 

0.8 

8.3 

-3  Eutec. 

"  +SOj  Hydrate 

9  3 

—0.2 

2.8            SOk  Hydrate 

12. 1 

+3-5 

3.3 

• 
• 
• 

6.8 

5.5 

12.2 

Mob.  SO. 
er  100  M<Ms. 
SQ,+HA 

Solid  Phase. 
SOb  Hydrate 

5  9 

7.1 
II 

« 

M 
M 

95- 1 


M 


At  the  temperature  +12.1*  and  extending  over  the  range  of  concentration  11 
to  95.1  mols.  per  cent  SOi  a  second  phase  rich  in  SOi  separates.  This  ciystal- 
lizes  at  ~74*  and  the  diagram  is  consequently  composed  of  two  lines  parallel  to 
the  asds  01  concentration,  the  one  at  the  +12.1**  level  corresponding  to  the  SOi 
hydrate,  and  the  other  at  the  —74^  level,  to  the  SOi  rich  phase.  The  diagram  is 
tenninated  by  a  very  short  branch  rising  from  —74^  to  the  temperature  ofsolidi- 
ficRtion  of  pure  SOt  (—72.3^). 
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Solubility  of  Sulfus  Dioxide  in  Water  at  Different  Pressi 


Results  at  o". 


in 
mm.  Hg. 

0.4 

3-5 
29.4 

109.4 


Gms.  SOb 

per  100  oc 

Sat.  Sol. 

O.OS37 

0.237 

1.227 

3.804 


(Lindner,  191a.) 

Results  at  25^ 

Gms.  SOi 

per  xoooc 

SatSoL 


Results  at  50^ 


m 
mm.  H(K. 

1.4 

"75 
87.9 
313 


0.0534 
0.234 
1. 212 
3.750 


Preaftore  in 
mm.  H(B. 

4  9 

30.  S 

204.  s 
696 


Gm. 


Solubility  of  Sulfur  Dioxide  in  Aqueous  Salt  Solutions. 

(Fox,  Z903.) 

Results  in  terms  of  the  Ostwald  Solubility  Expression.    See  p.  327. 


Aqueous 
Salt  Solution. 

NH,C1 

NH^r 

NH,CNS 

NH,NO, 

NH,NO, 

(NH,),SO, 

(NH,),SO, 

CdCI, 

CdCI, 

CdBr, 

CdBr, 

Cdl, 

Cdl, 

CdSO, 

CdSO, 

KCl 

KCl 

KBr 

KBr 

KCNS 

KCNS 

KI 

KI 

KNO, 

KNO, 

KjSO^ 

NaBr 

NaCI 

NaCNS 

Na^SO^ 

Na^SO^ 


Solubility  Coefficient  I  of  SOs  in  aq.  Solutions  of  Coocentratioos: 
0.5  Normal  i«  N.        x.5  N.         a  jo  N.         3.5  N.        3«  K. 


^5=34 
^=36 

^5=37 

^25  =  33 

^=23 
^25=31 

4»=21 

^»=3i 
/w«2i 

^»=33 

7,5=22 

7j5=3I 
^6=21 

^25=  34 
7s5=23 

^25=35 
7s5=24 

^28=37 

725  =  38 
/S5=26 

^25=  33 

^35=23 

^25  =  33 

725=33 

725  =  32 
^25  =  35 

^25=31 
735=21 


.58  36. 

37 

38. 

06 

39 

76  41. 

•2S  39 

46 

42 

,78 

46. 

06  49- 

.78  42 

74 

47 

.36 

52 

26  57. 

•96  35 

07 

36 

38 

37 

27  38. 

•35  24. 

23 

24 

78 

25- 

57  26. 

•35  33 

82 

34 

33 

34. 

95  35- 

.91  23. 

14 

23 

49 

23' 

93  24. 

.66  30. 

55 

29. 

46 

38. 

16  27. 

•73  21. 

23 

20. 

•55 

30. 

02  19. 

.91  31. 

01 

30. 

17 

29. 

27  28. 

.88  21. 

46 

20. 

81 

30. 

60  19. 

•27  33- 

76 

34- 

16 

34  • 

74  34- 

•75  23. 

06 

23- 

36 

23- 

71  23. 

.11  29. 

71 

28. 

24 

26, 

58  25. 

.45  20. 

43 

19. 

42 

18. 

31  17- 

.42  36' 

05 

37- 

76 

39- 

32  40. 

•74  25. 

15 

26. 

S4 

27  • 

94  28. 

•94  39 

II 

42. 

41 

44. 

96  48. 

.83  27. 

49 

29 

64 

31' 

93  34- 

•57  42 

38 

47 

03 

SI' 

81  55- 

.63  28 

79 

32 

03 

35 

05  38. 

.66  44. 

76 

50 

S8 

56- 

75  62. 

.30  30 

25 

34 

64 

38 

04  41- 

.80  34 

79 

35 

•77 

36 

66  37. 

.27  24 

•03 

24 

•79 

25 

.72  26. 

•20  33 

.61 

• 

•  • 

• 

•  •       •  • 

•76  34 

•54 

35 

■27 

36 

.26  36. 

•46  32 

•25 

3- 

.96 

31 

.76  31. 

•44  38 

•24 

40 

.78 

43 

•37  45- 

.96  31 

.14 

30 

•45 

29 

.51  28. 

.88  21 

•35 

20 

.81 

20 

.21  19. 

37 

17 
01 

01 

66 

47 

23 
09 

23 

15 
70 

98 

99 
14 

4^ 
96 

93 

87 
12 

87 
13 
63 
87 
57 
54 

84 

51 
86 

66 

75 


42.78 
52-25 
61.46 

39  14 

27 -43 
35  96 
24.60 
26.06 
18.68 
27.46 
19.17 

35  77 
24.30 

23.76 

16.25 

42.27 

30.02 

52.26 

36.14 

61 .26 

42.94 
68.36 

45-43 
38.52 

27 -33 

•   •   » 

37-74 

48 -34 
28.44 

19.27 


The  author  also  gives  a  series  of  determinations  in  which  a  mixture  of  SOi  +  COi 
is  used  for  saturating  the  solutions,  thus  changing  the  concentration  of  the  SOt 
and  yielding  results  for  certain  partial  pressures  0?  this  gas. 

Additional  data  for  the  solubility  of  sulfur  dioxide  in  aqueous  salt  solutions  are 
given  by  VValden  and  Centnerszwer  (1902-03)  but  these  authors  present  their 
results  in  terms  of  the  difference  between  the  amount  of  SOi  dissolved  in  water 
and  in  the  aqueous  solution.  The  exact  manner  in  which  these  calculations  were 
made  is  not  clearly  explained. 
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M^UBO^iTY  OF  Sulfur  Dioxide  in  Sulfuric  Aao  of  1.84  Sp.  Gr. 


rpolated  from  original  results. 


o 
10 
20 

25 

30 
40 


Sp.  Gr. 

of  Sat. 

Solodoa. 


I .8232 
1.8225 
I. 8221 
I. 8216 
1 .8205 


Gieffident 
o(  Abaorp- 
tioa  (760  mm.). 

53  o 
35  o 
25  0 
21.0 
18.0 
13  o 


SO 
60 

70 
80 

90 


Sp.  Gr. 

of  Sat. 

Solutioo. 

1. 8x86 

I. 8165 
I. 8140 
I.8112 
I .8080 


(Duon,  Z889.) 

Coefficient 
of  Absorp- 
tioo  (760  mm.) 

95 
7.0 

SS 

45 
4-0 


UBIUTY  OF  SULPUK  DiOXIDB  IN  AQUEOUS  SULFURIC  AciD  SCH^UTIONS. 

(Dunn;  tee  alio  Kolb»  187a.) 


Sp.  Gr.  of 

Apprazimate     Coefficient 

Sp.  Gr.  of 

Approadmatc 

:    Coefficient 

HaSOft 

Per  cent 

of 

t«. 

H,S04 

per  oeot 

^ol 

HsSOft. 

Abiorptioo. 

Solutioo. 

HiSOt. 

I    139 

20 

48.67 

152 

I    173 

25 

31  83 

1.300 

40 

45  38 

16.8 

1. 151 

21 

31   56 

1.482 

58 

39  91 

14.8 

1.277 

36 

30-41 

1-703 

7« 

29. 03 

151 

1.458 

56 

29.87 

1.067 

10 

36.78 

15-6 

1.609 

70 

25 -»7 

1. 102 

'5 

3.408 

15. 0 

1-739 

81 

20. 83 

definition  of  Coefficient  of  Absorption,  see  Ethane  p.  285. 

UBiLiTY  OF  Sulfur  Dioxide  in  Alcohols  and  in  Other  Solvents. 

(de  Bniyn,  189a;  Schulxe,  1881.) 


D  Ethyl  Alcohol 
at  760  mm. 

In  Methyl  Alcohol 
at  760  mm. 

In  Several  Solvents 
at  o"*  and  725  mm.  (S.) 

Gms.  SOij)er  too  Gma. 

Gms.  SOi  per  100  Gms. 

««i^«»         SOiperiGmSolTent. 

Solutiofi.    CsH^H. 

S3S  "50 

45 .0    81 .0 

3    39  9    66.4 

2  32.8    48.8    (17 

3  244    32 -3 

Solutiaa.    CH«OH. 

71. 1  246.0 
59.9      149.4 

52.2  109.2 
.8^)44.0        78.6 

31.7        46.4 

Gzams.      Vols. 

Camphor      0.880    308 
CHjCOOH  0961    318 
HCOOH     0.821    351 
(CH,),CO     2.07      589 
SOjCi;         0.323    189 

SoLUBiLrrv  of  Sulfur  Dioxide  in  Chloroform. 

(Liadner,  191a.) 

Results  at  25**. 


Results  at  a 

PresBUfein 

Gms.  SQ 

per  100  cc 

Sat.Sd. 

2.7 
5-6 

22 

0.0701 
0.1790 
0.6982 

90.2 
219.6 

3  097 
8.217 

Pressure  in 
mm.  Hg. 

Gms.SOk 

per  xoooc. 

Sat.  Sol. 

5-7 

0.0669 

12.9 

O.1712 

48 

0.6728 

200.2 
488.8 

2-954 
7.839 

SULFUR  DIOXIDE 
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Solubility  of  Sulfur  Dioxide  in  Several  Solvents. 

(Uoyd,  1918.) 

The  dry,  air  free,  SOs  was  passed  through  the  solvent  until  saturation  wai 
reached  and  5  cc.  (usually)  of  the  saturated  solution  were  mixed  with  a  large  volume 
of  water  and  titrated  with  standardized  iodine  solution. 

Gms.  S0|  per  Liter  of  Satux&ted  Solution  in: 


V. 

Bemeene. 

Nitro. 
benaene. 

Toluene. 

•  Nitro-           Aoetk                     1 
tolneDe.        Anhydride.                  | 

-  S 

•    •    • 

•    ■    • 

196 

0 

•    •    • 

•    •    • 

I48(i-u>)         1 

+  5 

•    •    • 

«    •    • 

136 

10 

•    •    • 

«    «    • 

122 

IS 

3"-4 

290. 

8        114 

20 

267.4 

217s 

236 

106 

25 

227.9 

170.4 

193. 

2          99 

30 

I 

275 

190 

124.4 

160. 

7          90 

40 

> 

82.9 

132 

93-6 

118. 

S 

so 

( 

60.3 

98.7 

77.2 

87. 

2 

60 

1 

34 

78.6 

54-7 

68 .8          ... 

Distribution  of  Sulphur  Dioxide  at  : 

20"  between: 

(McCne  and  Wilaon,  1903.) 

w 

ater  and 

Chloroform. 

Aq. 

HCl  and  Chlorolonn. 

Gms.  SO9  per 

Gm.  E()uiv.  iSOa 

Gins. 

SOtprr 

Gm.  Eqni 

T.   *S0* 

Uter 

m: 

per  Liter  in: 

Cooc. 
of 

Utei 

r  in: 

per  Lit« 

Aq. 

s-in: 

Aq. 

CHQ, 

Aq. 

CHCU 

'Aq. 

CHCli 

CHCb 

Layer. 

Layer. 

Layer. 

Layer. 

Xlv«l. 

Layer. 

Lay^. 

Lay^. 

Layer. 

1-738 

1. 123 

00543 

00351 

005 

;      1.86 

1.46 

0.0581 

00456 

1-753 

I  .122 

0.0547 

0.0350 

3.07 

2.83 

0.0960 

0.0884 

2.346 

1-703 

0.0732 

00532 

4.28 

4.07 

0 . 1336 

01271 

2.628 

1.897 

0.0821 

0.0592 

5-34 

5-42 

0.1667 

01692 

3-058 

2.385 

0.0955 

0.0745 

o.ic 

>     1.25 

1. 41 

0039 

0.044 

3-735 

3.062 

O.I166 

0.0956 

2.78 

3-08 

0.0868 

0.0962 

4.226 

3.626 

O.I319 

O.II32 

3.86 

4.08 

0 . I 199 

0.1275 

5.269 

4.798 

0.1645 

01498 

5. 161 

5-72 

01613 

0.1784 

6.588 

6.183 

0.2057 

01930 

02 

1.268 

1-51 

00396 

0.0471 

31.92 

33  84 

0.9968 

1.056 

1. 914 

2.27 

0.0597 

00710 

33-26 

37  25 

1.038 

1. 163 

2.464 

3-04 

0.0769 

00949 

3-967 

4  90 

0.1239 

01530 

04 

1.202 

1. 61 

0.038 

0  .0504 

(< 

1.894 

2.26 

0.059 

00706 

Freezing-point  data  for  mixtures  of  sulfur  dioxide  and  sulfury!  chloride  (SOtCU) 
are  given  by  van  der  Goot  (19 13). 


SULFURIC  ACID  HjSO*  (Sulfur  Trioxide,  SO,). 

Solubility  in  Water. 

(Landoldt  and  Bdmstein,  "TabeUen,"  4th  Ed.,  pp.  473-3, 191  a.) 

The  available  data  for  the  freezing-points  of  mixtures  of  sulfuric  acid  and  water 
have  been  plotted  and  the  most  probable  values  read  from  the  curves.  The  data 
are  also  calculated  to  S0|.    The  complete  results  are  given  on  the  following  page. 
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SOLUBILITT  OF  SULFURIC  AciD  IN  WaTBR,   DbTBRMINBD  BY  THE 

Frsbzing-point  Method. 

Gnit.  Gns. 

%SQ«  Gms.  SQi                                                    %SQ«        Cms.  SQi 

f.        per  loo  per  loo  Cms.        Solid  Phase.            i*.        per  loo     per  loo  Gms.       Solid  Phase. 

Gms.  Sat.  SoL                                                        Gms.          Sat.  SoL 

Sat.  SoL  Sat.  SoL 

—10  16.25  I3.25(i)(s)      Ice  -10  77.75 

— ao  24  i9-5(i)(2j(3)    "  o  80.25 

-30  28.S  23.25  (2)  "  +  8.35*  84.S 

-40  31.25  25.5    (2)  "  8.81  84.5 

—50  33-5  27.25  ^i)  (2)     "  o  88.25 

—60  35.25  28.75(1)  "  —20  91.S 

-70  36.75  30      (2)  "  -30  92.5 

-75  38  31       (2)  "  +SQ,.sH^  -38  93 

-70  39  31-75(2)  SOi-sH^  -30  93-75 

-60  41.5  33-75(2)    "  -20  95.25 

-50  44  36       (2)    "  -10  96.25 

-40  47.75  39       (2)    "  o  97.75 

-30  5325  43-25(2)     "  +10         99.75 

-25*  57.65  47.06(2)    "  10.35  100 

—30  61  49-75(2)    "  10  ... 

-40  65.25  53-25(2)    "  o  ... 

-60  70.75  5775(3)     "  (tUMtable)  -10 

-70  73-25  59-75(3)    "      "    +S0|.aH,0-i2 

""60  73.50  60       (3)  S0b.2H^  Cunatable)   —  lO 

-50  74,25  60.5    (3)  «  O  ... 

-50  68  55.5    (2)  S(V5H/>+SQi^H^+io 

-45  68.5  56       (6)  SQ^sH^  20 

-40  71  58       (6)    "  30  ... 

-38V  73-14  59-69  (6)    "  36* 

-40       74,25  60.5    (6)    "  30  ••• 

-41        74,75  61       (6)    "  +SQ|.aH^  20 

-40       74.75  61       (4)  S0b.aH,0  10 

-30       75.25  61.5    (4)  "  6.5 

-20        76.S  62.5    (3)  " 

*  m.  pt. 

(x)  -  Pfrandler  and  Scfaaegg  (1875):  (>)  -  Pickering  (1890);  (3)  -  Thilo  (1892):  Pictet  (1894):  (4) 
*-  Kaietscfa  (1901);  (5)  -  RQdorff  (1863);  (6)  -  Biroo  (1899);  (7)  -  Marignac  (1853).  See  also  Pickering 
(1890-91);  I^wpiwq  (1894)  and  Giran  (19x3). 


Solubility  of  Sulfuric  Acid  in  Benzene  Solutions  of  Valeric 

Acid  at  18®. 

(Gurwitsch,  1914.) 

The  mixtures  were  shaken  with  excess  of  95.8%  HsS04  at  o^  and  then  brought 
to  equilibrium  at  i8^ 


63-5  (3) 

S0b.3H^ 

655  (2) 

M 

68.98  (2) 

« 

68.98  (I) 

(1 

72     (2) 

«l 

74.75  (0 

M 

75.5  (0 

U 

76    (2) 

"+SQ1.IW) 

76.5  (4) 

SObEflO 

77.75  (4) 

M 

78.S    (0(4) 

ft 

79-75  (4) 

II 

81       (4) 

« 

81.62  (i)(3)(7)(4) 

82         (4) 
83-25  (4) 

<« 

U 

84-5     (4) 
85        (4) 

11 

"  +SQ,.*Hi0 

85-25  (4) 

SQiiH^ 

86      (4) 

<« 

86.75  (4) 

« 

87-5    (4) 

u 

88.5     4) 
89.89  (4) 

u 

M 

90.5    (4) 

f« 

91.5    (4) 

M 

92.25  (4) 
93      (4) 

« 

"       +(?) 

Gns.  Valeric 

Acidperxoo 

Gins.Yderic 

Add+Bcnaene. 

G]ns.^S0« 
per  xooGms. 

of  the 
Sat.  Solution. 

o»  Pure  benzene 

0 

0.584 
1.62 

3.64 
7.60 

0.052 
0.104 
0.226 

0.378 

17s 

0.4S4 

TANNIC  ACm 
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TANNIC  ACm 

When  a  sample  of  tannic  acid  of  ai)parently  very  good  quality  was  added  to 
water  at  room  temperature,  the  solution  increased  so  greatly  in  viscosity,  that 
even  before  the  saturation  point  was  reached,  it  became  evident  that  a  satisfac- 
tory separation  of  liquid  and  solid  could  not  be  made.  The  solubility  in  water  is 
varioudy  given  in  the  pharmaceutical  literature  from  about  20  to  300  gms.  tannic 
acid  per  100  gms.  of  water.  Similarly,  the  quoted  results  for  the  solubility  in 
alcohol  vary  from  about  ^o  to  400  gms.  acid  per  100  gms.  of  alcohol.  (Seiddl.1910-) 
100  gms.  glycerol  dissolve  48.8  gms.  tannin  at  1^-16^.  (Ossendoinki,  i907.) 

100  gms.  trichlorethylene  dissolve  0.012  gm.  tannm  at  is**.   (Wester  and  Brains,  1914^ 

TANTALUM   Potassium  FLUOBIDE  TaKsF,. 

Solubility  in  Aqueous  Hydrofluoric  and  Potassium  Fluoride  Solutions. 

(Ruff  and  Schiller,  191  z.) 

The  tantalum  salt  was  purified  by  repeated  crystallizations  from  pure  anhydrous 
HFl.  After  drying  at  I20^  it  was  shaken  in  platinum  flasks  for  3  hour  pcnodsat 
constant  temperature  with  HFl  or  KFI  solutions  or  both  together.  The  saturated 
solutions  were  filtered  by  means  of  a  platinum  funnel  and  subjected  to  analysis. 


Mixture  Shaken 

f. 

urns,  per 

xoo  oms.  : 

yel.  ^oi. 

SoIiH  VhaM. 

in  Pt.  Flask. 

TaH,. 

KF. 

HF. 

KiTaFy+HjO 

18 

0.25 

0.12 

0.029 

K.Ta/)J.+K|T»F 

"  -|-aq.4.77%KF 

18 

O.IO 

4.79 

0.074 

41 

"  +aq.  7.35%  KF 

16 

0.09 

6.73 

0.0x5 

U 

"  -|-aq.4.47%HF 

18 

1.33 

0.56 

4-47 

K,TiF, 

"  -haq.    4-2  %HF 

18.5 

1.24 

0.52 

4.2 

11 

"  +aq.  24.3  %HF 

18 

5-35 

2.25 

24.3 

a 

"  +aq.  10.44%  HF+  ) 
21.92%  KF           S 

18 

0.036 

21.93 

10.44 

M 

"  -l-Hrf) 

85 

2.18 

1.69 

0.8s 

K.TaAF»+^'^'^ 

"  +aq.  4.77%  KF 

85 

0.96 

527 

1. 17 

t( 

"  +aq.4.47%HF 

90 

5.73 

2.41 

4.47 

K,T»F, 

"  -l-aq.    4.2%  HF 

90 

6 

2.52 

4.2 

«i 

"  +aq.  23.3%HF 

90 

10.9 

4.59 

24.3 

M 

"  +aq.  21.92%  KF+    } 
10.44%  HF              S 

90 

1. 18 

22.42 

10.44 

U 

The  solid  phases  were  identified  only  by  their  crystal  forms  and  it  is  possible 
that  still  others  may  be  present. 


TARTARIC  ACmS   C,H,(OH),(COOH),.    d,  I,  &nd  racemic 

Solubility  of  Each  Separately  in  Water. 

(Leidie,i88a.) 


o 
10 
20 

25 

30 
40 


Grams  Tartaric  Add  per  100  Gms.  H2O 


Dextro 

and  Lacvo 

Acids. 


IIS 

125 
139 
147 

156 

176 


.04 
•72 

•44 

44 
2 

.0 


Racemic  Racemic 

Ac.  Ac. 

Anhydrous.  Hydrated. 

8.16 


Gms.  Tartaric  Acid  per  too  Gms.  HjO. 
^ -^ 

Racemic 

Ac. 
Hydrated 


12.32 
18.0 
21  .4 
25.2 

37  o 


9  23 
14. 00 

20.60 
24.61 
29.10 
43  32 


SO 
60 

70 

80 

90 

100 


Dextro 
and  Laevo 
Adds. 

195.0 

2I7SS 
243.66 

273 -33 
306.56 

343  ^S 


Racemic 

Ac. 

Anhydrous. 

50. 0 

64.52 

80.56 

98.12 

117.20 

137.80 


100  gms.  HsO  dissolve  140.8  gms.  tartaric  acid  at  15^ 
solution  is  1.3 1. 


59  •S4 

7833 
99.88 

124.56 

IS2  74 
184.91 

The  Sp.  Gr.  of  the  sa 
(Greenish  and  Smith,  19m 


7" 


TABTARIG  AGID 


SoLUBiLrrT  OF  Tartaric  Acid  in  Alcohols. 

(TkBofeiew.  1894.) 


AicohoL 


Methyl  Alcohol 


« 


u 


« 


Ethyl  Alcohol 


-  3 
+19.2 

23 
39 

-  3 
+  192 


per  100  Gms. 
Scdvent. 

67.  s 

70.1 
73-2 

77.3 
22.4 

27.6 


Alcobol. 


Ethyl  Alcohol 
Propyl  Alcohol 


ii 


It 


it 


#• 

'"^iS^r'' 

V     • 

per  100  Gms. 

Solvent. 

+23 

28.9 

39 

31.8 

-  3 

8.74 

+  19- 

2        10.85 

23 

11.85 

39 

14.4 

)LUBILITT  OF  TARTARIC  AOD  IN  AqUBOUS  EtHTL  AlCOHOL  SOLUTIONS  AT  25^ 

(SeideU,  19x0.) 


I't.  Per  cent     j^ 


O 

10 
20 

30 
40 

so 


1. 321 
1.300 
1.276 
1. 251 
1.220 
1. 184 


Gms.  CtH|(OH)t(COOH)t 
per  100  Gms. 


Sat.  Sol. 
57. 9 

S6 
54-1 
S2 
49  6 

47 


Solvent. 

137.  s 
127.3 

117. 9 
108.3 

98.4 
88.6 


Wt.  Per  cent    j    ^| 
ii^^iJi.    Sat.  Sol. 


60 

70 
80 

90 

95 
100 


1. 142 

I  095 
1.040 

0.973 
0.937 
0.905 


Gms.  C|IIt(OH)t(COOH)t 
per  100  Gms. 


Sat.  Sol. 

43.9 
40.2 

35  3 

29 

254 
21.6 


Solvent. 

78.3 
66.9 
54.6 
40.8 

34  I 
27.6 


SOLUBILITT  OF  TARTARIC  AciD  IN  SEVERAL  SOLVENTS. 


Solvent. 


Sp.  Gr.  of 
Solvent. 


myl  Alcohol  dn^o.Sij 

enzene  dn  =  0.873 

arbon  Tetrachloride  dn^  1.587 

thcr  rfa  =  o.7ii 


<i 


dchlorethylene 
richlorethylene 


dn  of 
Sat.  Sol. 

0.824 
0.875 
1.589 
0.715 


f. 

25 
25 
25 
25 
15 
15 
15 


Gms.  &Ht(OH)r 

(COOHh  per  100 

Gms.  Solvent. 


Authority. 
(SeideU,  1910.) 


3.50 

0.0086 

0.0189 

0.61 

0 .  40  (Bonnoin,  1878.) 

0.005    (Wester  ft  Bruins. '14.) 

o.oos 


«« 


«i 


Distribution  of  Tartaric  Acid  between  Water  and  Ether. 


Results  at  I5^ 


(Pinnow,  1915.) 


Gms.  Mols.  per  Liter. 

, * < 

Hfi  Layer,  c.       Ether  Layer,  c' 

1.402  0.0072 
0.790  0.0037 
0.446 


Results  at  27' 


c' 


Gms.  Mols.  per  Liter. 

/ * V 

HsO  Layer,  c.       Ether  Layer,  c'. 


197 

216 

0.0022  210 


1.625 
0.857 
0.427 


0.0070 
0.0033 
0.0016 


233 

259 
268 


F.-pt.  data  are  given  for  mixtures  of  the  d  and  racemic  modifications  of  dimethyl 
her  of  tartaric  acid,  and  for  mixtures  of  the  d  and  racemic  modifications  of  di- 
lethyl  ether  of  diacetyl  tartaric  acid  by  Roozeboom  (1899).  Results  for  mixtures 
'  the  d  and  i  forms  of  the  diformalic  derivative  of  racemic  tartaric  acid  by  Ringer 
903).  Results  for  mixtures  of  d  tartaric  acid  and  racemic  acid  ester  and  for  d 
acetyl  tartrate  and  racemic  acid  ester  are  given  by  Beck  (1904).  Data  for 
ixtures  of  d  and  /  tartaric  acid  and  for  mixtures  of  d  and  t  dimethyl  ester  of  tar- 
iric  acid  are  given  by  Centnerszwer  (1899). 


yrroTARTARIG  ACID  (Methyl  Succinic  Acid)  CHi.CH(COOH).CHt(COOH). 
100  gms.  H^  dissolve  51  gms.  CHtCH(COOH).CHsCOOH  at  lo^**. 

(Tlmoldcw,  1894.) 


PyroTABTARIC  ACID 
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Solubility  in  Alcohols. 

(Timofdew,  1894.) 


Gnu.  Add 
per  100  Cms. 

GmAdii 

v. 

AkohoL 

f. 

per  100  Gm 

Sdveot. 

SQITCBL 

Methyl  Alcohol 

-18.5 

S3 

Ethyl  Alcohol 

19*5 

72.4 

u 

+19 

109.8 

Propyl  Alcohol 

19 

44.9 

it 

+I9S 

112. 5 

(( 

19*5 

471 

Ethyl  Alcohol 

+  19 

70.8 

100  gms.  95%  formic  acid  dissolve  17.8  gms.  pyrotartaric  add  at  18.5*. 

TEBPIN  HYDRATE  CioHu(OH),.HsO. 

100  cc.  HfO  dissolve  0.36  gm.  terpin  hydrate  at  15-20". 

100  cc.  90%  alcohol  dissolve  7.1  gms.  terpin  hydrate  at  i5-20^« 

(Sqmre  and  Caiaes,  190SJ 

TELLXTBIUM  Te. 

100  gms.  methylene  iodide,  CHsIs,  dissolve  o.i  gm.  Te  at  12".       (Retcosii^-) 

Distribution  of  Tellukium  bbtwbbn  Aqueous  Hydrochloric  Acid  akd 

Ether  at  Room  Temperature. 

(Mylius,  191 1.) 

When  I  gm.  of  tellurium  as  the  chloride,  TeCU*  is  dissolved  in  loocc.  of  aqueoos 
HCl  and  shaken  with  100  cc.  of  ether,  the  following  per  cents  of  the  metal  enter 
the  ethereal  layers.  With  20%  HCl,  34  per  cent;  15%  HCl,  12  per  cent;  10% 
HCl,  3  per  cent;  5%  HCl,  0.2  per  cent  and  with  1%  HCl,  only  a  traaof  the 
tellurium. 

Fusion-point  curves  for  mixtures  of  tellurium  and  each  of  the  following  metals 
are  given  by  Pelabon  (1909) :  Sb,  Sn,  Pb,  Ag,  Au  and  As.  Results  for  mixtures  of 
Te  and  Zn  are  given  by  Kobayashi  (1911-12). 

TELLURIC  ACID  HtTe04.2H,0. 

Solubility  in  Water. 

(Mylius,  1901.) 


Solid  Phiie. 


Gms. 

Mols. 

Gms. 

Mob. 

f. 

HsTe04  per 
xooGxns. 

HfTcQ,  per 
100  NIols. 

Solid  Phase. 

f. 

H,Te04  per 
zoo  Gms. 

HfTeaper 
zoo  Mols. 

SoL 

H,0. 

Sol. 

H/). 

0 

13.92 

I    51 

H|Te0«.6H|0 

30 

33  36 

4.67 

s 

17.84 

2.03 

«i 

40 

36.38 

5*33 

10 

26.21 

3  31 

« 

60 

43*67 

7.04 

15 

32.79 

4.55 

« 

80 

S^'SS 

9-93 

10 

25.29 

315 

H|Te0«.aHs0 

100 

60.84 

14.52 

18 

28.90 

3.82 

« 

I  ID 

67 

19 

HtTeCiB^ 


TELLXTBIUM  DOUBLE  SALTS 

Solubility  of  Tellurium  Double  Bromides  and  Chlorides  in  Aqueous 

Hydrochloric  and  Hydrobromic  Acids  at  22**. 

(Wheeler,  z893a.) 


Tellurium  Double  Salt. 

Te  Caesium  Bromide 
Te  Potassium  Bromide 
Te  Rubidium  Bromide 
Te  Caesium  Chloride 
Te  Rubidium  Chloride 


FodrmuU. 


Solvent. 


TeBr4.2CsBr    Aq.  HBr 

TeBr4.2KBr 

TeBr4.2RbBr 
TeCl4.2CsCl    Aq.  HCl* 

TeCl4.2RbCl 


« 


« 


« 


Gms.  Doable  5^t  per  to9 
Gms.  Solvefld 

'oli^9Sp.Gr. 
0.02 

6  57 
0.25 

0.05 
0.34 

oCi^Sp.Gi 
0.13 
62.90 

3.88 
0.78 

13  09 

*  Sp.  Gr.  of  Aq.  HQ  solutioiis  x.a  and  ijos  respectively. 


71.^ 


TILLXTBIUM  lODIDB 


rRIUM  TetralODIDB  Tel«. 

.iTY  IN  Mixtures  of  Aqueous  Hydriodic  Acid  and  Iodine  at  25^ 

(Menke,  191a.) 

hcd  amounts  of  Teh  +  I  +  65  wt.  %  HI  solution  were  shaken  in  sealed 
ibes  for  10  days.  Both  the  clear  saturated  solution  and  the  solid  phase 
alyzed. 


ahioo  of  Origmal  Mixture 

Gms.  per 
Solul 

100  Gms. 

in  Gms. 

tion. 

Solid  Phase. 

I. 

64%  Hi. 

Tel4. 

I. 

1-5 

19-25 

12 

II. 7 

SmaU  amt.  Tel4.in  JH^O 

O-S 

9.61 

13 

0 

nurii 

0-5 

9.61 

13  S 

8.2 

»t              *« 

3 

8.99 

20 

21.8 

Bnall  ami.          '* 

s    None 

S  (cc.) 

9 

0.19 

TeI«.Ui.8H^ 

9 

9.10 

10 

52  4 

Iodine 

10 

9.27 

IS 

47.7 

M 

7 

9.02 

17. S 

47.9 

M 

Excess 

S  (cc.) 

None 

61. 1 

« 

UUM  ALUMS 

Solubility  in  Water  at  25*. 

(LodLe,  1901.) 


Salt  per  loo  Grama  HiO. 


Alvm. 


Forraola. 


TlAl(S04),.iiH,0 
TlV(SO«),.iiH,0 
TlCrCSO^ViaHjO 
TlFe(S0«),.i2H,0 


Gms. 

Gms. 

Gib. 

Anhydrous. 

Hydrated. 

Mob. 

75 

11.78 

00177 

25.6 

43  31 

0.0573 

10.48 

16.38 

0.0212 

36.  IS 

64.6 

0.0799 

iimifiiim  Alum 

nadium  Alum 
iromium  Alum 
>n  Alum 
Jao  pp.  31  and  32. 

UUM  BBOMATE  TlBrO,. 

liter  saturated  aqueous  solution  contains  3463  gms.  TlBrOi  at  19.9**  (B<Vtt- 

53)  and  7.355  gms.  at  39.75*-  (Noyes  and  Abbot,  1895.) 

UUM  BBOMIDB  TIBr. 

liter  sat.  aqueous  solution  contains  0.238  gm.  TIBr  at  0.13%  0.289  S^*  &t 
>4233  gm.  at  18**  and  0.579  gm.  at  25.68^  (Kohlrausch,  190S.) 

BiLiTY  OF  Thallium  Bromide  in  Aqueous  Solutions  of  Thallium 

Nitrate  at  68.5^ 

•^  (N<vcs,  1890.) 

Gms.  Mob.  per  Liter.  Gms.  per  Liter. 


TlNOfc. 

TIBr. 

0 

0.00869 

0.0163 

0.00410 

0.0294 

0.00289 

0  09SS 

0.00148 

TlNOfc. 
O 

4.336 
7.820 

25.400 


TIBr. 
2.469 
1. 164 
0.821 
0.420 


t.  data  for  mixtures  of  TIBr  +  TlCl.  TIBr  +  Til  and  TlCl  +  Til  are  given 
okemeyer  (1906).  Results  for  TlCl  +  SnClt  and  TlCl  +  ZnCU  are  given 
rreng  (1914)* 

UUM.GABBONATE  T1,C0,. 

Solubility  in  Water. 

(Crookes,  1864;  Lamy,  1865.) 
t*.  15.5*.  i8*.         6a*.  100*.  100.8*. 

.  TliCQi per  100 gm»  H4O    4.2  (C.)  5.23  12.85  27.2(0.)  22.4 


\ 


TBALLIUM  OHLO&ATE  714 

THALLIUM  CHLORATE  TlCOt. 

SOLUBILITT  IN  WaTBR. 
(Mair,  1876.) 
t*.  o*.  ao*.  so*.  9o\         loo'. 

Gms.  TlClOs  per  100  gms.  HiO      2         3.92    12.67    36.65  57.31 

Onelitersat.  aq.  solution  contains  38.51  gms.  TlClOiat  20^      (NoytsaodFaiRl,i9ii) 

One  liter  of  aqueous  solution,  saturated  with  both  salts,  contains  30.4  gmi 

TlClOi  +  34.43  gms.  TI1SO4  at  20'.  (Nay«  wd  Fmel,  1911 ) 

Solubility  of  Mixed  Crystals  op  Thallium  Chlorate  and  Potassiuu 

Chlorate  in  Water  at  Io^ 

(Rooceboom,  1891.) 

Note.  —  Solutions  of  the  two  salts  were  mixed  in  different  proportions  and 
allowed  to  crystallize,  such  amounts  being  taken  that  not  more  than  one  or  two 
grams  would  separate  from  one  liter. 


Gms.  per 

1000  cc. 

Mg.  Mols. 

per  xooocc 

Sp.Gr. 

Moh.  per  cent 
KaO,mMi«d 

Solution. 

Solution. 

Solutions. 

TICIO,. 

KCIQ,. 

TICIQ,. 

KQQ,. 

Crystals. 

25    637 

•    •    • 

89.14 

•    •    • 

I. 0210 

0 

19   637 

6.884 

68.27 

56.  IS 

1.0222 

2 

12.001 

26.100 

41.73 

212.89 

1.0278 

12.61 

9.036 

40.064 

31.42 

326.79 

1.0338 

25.01 

7.88s 

46.497 

27.42 

379-26 

I   0359   I 
1.0360   J 

36.30-97- 

7-935 

46.53s 

27.60 

379 -57 

6.706 

46.410 

23.32 

378.55 

1.0357 

99.28 

6.723 

47.109 

23 -37 

384.25 

1.0363 

99.60 

4.858 

47312 

16.89 

385.91 

I   0345 

99.62 

2.769 

47  •  134 

9  63 

384.46 

1.0330 

99.67 

■  •   • 

49  925 

•  •  • 

407.22 

I   0330 

100 

Solubility  of  Mixed  Crystals  of  Thallium  Chlorate  and  Potassiui^ 
Chlorate  in  Water  at  Different  Temperatures. 

(Quoted  by  Rabe,  1903.) 

100  gms.  HjO  dissolve  2.8  gms.  TlClOi  +  3.3  gms.  KClOj  at  o*. 
H/D  dissolve  10  gms.  TlClO,  +  1.5  gms.  KCIO,  at  15**. 
H2O  dissolve  12.67  gms.  TlClOi  +  16.2  gms.  KCIO,  at  50*. 
H,0  dissolve  57.3  gms.  TlClOa  +  48.2  gms.  KCIO,  at  loo*'. 


THALUUM  PerCHLORATE  T1C10«. 

Solubility  in  Water. 

(Carbon,  1910.) 

5^  ^,  Gms.  TiaOi  o_  fi.  Gms.  TlOO,  per 

*'•  ISsoi.  Per^Gms.  f.  ^  g,'  xoo^^ms. 

o  1.060  6  50  1. 251  39.62 

10  1.075  8.04  70  1.430  65.32 

30  1. 146  19.72  80  1.520  81.49 

100  gms.  H2O  dissolve  10  gms.  TICIO4  at  15®  and  166.6  gms.  at  loo*. 

(Roscoe.  1866. 


715  THALLIUM  CHLOBIDB 

BALLIUM  CHLOBIDB  TlCl. 

SOLUBILITT  IN  WaTBR. 

(Avcnce  curve  from  results  of  N<mL  189a;  Bflttxer,  1903;  Kohlniusch,  1904;  Hebberling;  Crooket ; 

Lamy.    Toe  results  of  Berkel^,  1904  tie  also  given.) 


f. 

Gms.  TIC!  per  Liter. 

V. 

Gms.  Tia  per  Liter 

0 

2.1  (av.)  1.7  (B.) 

25 

3.86       4 

:o 

2.5         2.4 

30 

4.2          4.6 

(O 

S'S        3.4 

40 

5.2        6 

50 

6.3        8 

f*.    Gms.  TICl  per  Liter. 

60        8      10.2 
80      12      16 
100      18      24.1  (99.3**) 


The  results  of  Berkeley  are  in  terms  of  gms.  of  TlCl  per  1000  gms.  HsO  but 
ice  the  densities  of  the  solutions  are  approximately  i  in  all  cases,  except  for 
raperatures  above  60®,  the  differences  are  negligible.  The  Sp.  Gr.  of  the  sat. 
1.  at  99.3^  is  0.9787  and  the  figure  24.1,  therefore,  becomes  23.58  gms.  per  liter. 
One  liter  sat.  solution  in  water  contains  2.27  gms.  TlCl  at  9.54  ,  3.05  gms.  at 
.7%  and  3.97  gms.  at  25.76''.  (Kohlrauscfa,  1908.) 

Solubility  of  Thallium  Chloride  at  25**  in  Aqueous  Solutions  op: 


Acetic  Acid. 
(HiU,  1917*) 

rormalityof             TIO  per  Liter. 

Normality  of 
Aq.  HNQi. 

0 

0.4977 
1.0046 

2.0452 
4.0170 

Nitric 
(Hill  and  Simi 

<2iiof 
Sat.  Sol. 

0.996 
I. 0184 

1.0359 
1.0705 

I . 1362 

Acid, 
moos,  1909.) 

Tia  per  Liter. 

^CH.a>01L  '  Gms. 

0               3  8515 
0.0501       3  8375 

00958        3.8326 

0.263        3  7503 
0.524        3  6539 

Gm.  Equiv. 
0.016085 
0.016027 
0.016006 
0.015662 
0.015258 

Gms.        Gm.  Equiv.' 
3.951        0.0165 
5.937        2.475 
6.882        2.875 
8.143        3401 
9.925        4.145 

Solubility  of  Thallium  Chloride  in  Aqueous  Solutions  of  Salts 

WITH  A  Common  Ion  at  25^ 
(Noyes,  1893.) 


Aqueous 
Sohitioaof: 

Gms.  Equiv. 

AddrrlSalt 

per  Liter. 

Gms.  Equiv. 

Dissolv^Tia 

per  Liter. 

Aqueous 
Solution  of: 

Gms.  Equiv. 

AddedSalt 

per  Liter. 

Gms.  Equiv 
DisBohvdTIC 
per  Liter. 

Water  alone 

0 

O.O1612 

MgCl, 

0.025 

0.00904 

NH4CI 

0.025 

0.00877 

ti 

0.050 

0.00618 

« 

0.05 

0.00593 

il 

0. 10 

0.00413 

<( 

0.20 

0.00271 

l< 

0.20 

0.00275 

BaCls 

0.05 

0.00620 

MnCl, 

0.025 

0.00898 

« 

O.IO 

0.00425 

ti 

0.05 

0.00617 

Gda, 

0.025 

0.01040 

<< 

O.IO 

0.00412 

« 

0.05 

0.00780 

« 

0.20 

0.00286 

(1 

O.IO 

0.00578 

KCl 

0.025 

0.00872 

it 

0.20 

0.00427 

<( 

0.05 

0.00593 

CaCli 

0.025 

0.00899 

« 

0.  10 

0.00399 

u 

0.05 

0.00624 

tt 

0.20 

0.00265 

u 

O.IO 

0.00417 

it 

0.80 

0.00170 

u 

0.20 

0.00284 

NaCl 

0.025 

0.00869 

Cudt 

0.025 

0.00905 

<( 

0.05 

0.00592 

« 

0.05 

0.00614 

it 

O.IO 

0.00395 

u 

O.IO 

0.00422 

it 

0.20 

0.00271 

€i 

0.20 

0.00291 

TICIO, 

0.025 

0. 00897 

HQ 

0.025 

0.00869 

i< 

0.025 

0.00894 

« 

0.05 

0.00585 

TINO, 

0.025 

0.00883 

« 

O.IO 

0.00384 

(( 

0.05 

0.00626 

u 

0.20 

0.00254 

n 

O.IO 

0.00423 

THALLIUM  CHLOBIDB 
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Solubility  of  Thallium  Chloride  in  Aqueous  Salt  Solutions  at  35*. 


Aq.  Salt  Solutkm. 

G.Mola 
Salt. 

.per  Liter. 

Tia. 

Gms.  per  Liter. 
'  Salt.             TKl 

Ammonium  Nitrate  NHiNOk 

0 

0.01612 

0 

3.861  (G.) 

u 

OS 

0.02587 

40.02 

6.209 

it 

I 

O.03121 

80.05 

7-473 

n 

2 

0.03966 

160.10 

9.497 

Barium  Chloride  BaCls 

0.0283 

0.00857 

5  895 

2.052  (N.) 

i< 

0.1468 

0.00323 

30.59 

0-773 

Cadmium  Sulfate  CdSQ« 

0.030 

0.0206 

6.255 

4.933  (N.) 

« 

0.0787 

0.0254 

16.41 

6.081 

ti 

O.IS74 

0.0309 

32  82 

7-399 

Hydrochloric  Add  HH 

0.0283 

0.00836 

1.032 

2.002  (N.) 

(( 

0.0560 

0.00565 

2.043 

1.353 

n 

0.1468 

0.00316 

5-357 

0.757 

Lithium  Nitrate  LiN(^ 

0.5 

0.02542 

34.  S3 

6.085(0 

«< 

I 

0.03035 

69.07 

7.266 

(( 

2 

0.03785 

138.14 

9.063 

« 

3 

0.04438 

207.21 

10.630 

Potassium  Chlorate  KOCH 

OS 

0.0237 

61.28 

5.674  (G.) 

Potassium  Nitrate  KNCH 

o.ois 

0.0170 

1-S17 

4.070  (N.) 

It 

0.030 

0.0179 

3  033 

4.286 

II 

0.0787 

0.0192 

7  775 

4-597 

II 

0. 1574 

0.0212 

15.920 

5.076 

II 

OS 

0.0257 

50.55 

6.153(0 

fi 

I 

0.0308 

lOI. II 

7.375 

it 

2 

0.0390 

202.22 

9340     ^ 

Sodium  Acetate  CHiCOONa 

0.015 

0.0168 

1. 231 

4-023  (N.) 

<t 

0.030 

0.0172 

2.462 

4. 118 

<« 

0.0787 

0.0185 

6.46 

4430 

tt 

0.1574 

0.0196 

12.92 

4  693 

Sodium  Nitrate  NaNUi 

0.5 

0.02564 

42. 5C' 

6.139(0 

<< 

I 

o- 03054 

85.01 

7.313 

II 

2 

0.03851 

170.02 

9.221 

II 

3 

0.04544 

255  03 

10.88 

II 

4 

0.05128 

340.12 

12.28 

Sodium  Chlorate  NaOO^ 

OS 

0.02320 

53  25 

5-555  (G.) 

ii 

I 

0.02687 

106.5 

6.433 

II 

2 

0.03060 

213 

7.326 

II 

3 

0.03303 

319  5 

7  909 

i< 

4 

0.03850 

426 

9-215 

Thallium  BromateTlBrOs  (at  isrs*) 

0.01567 

0.01959 

5  201 

4.690(X»A^ 

Thallium  Nitrate  TlNOi 

0.0283 

0.0083 

7-518 

1.987  (N'^ 

<< 

0.0560 

0.00571 

14.89 

1.368 

tt 

0. 1468 

0.00332 

39  05 

0.795 

Thallium  Sulfate  Tl^SOi 

0.0283 

0.00886 

14.27 

2.I2I(XJ 

ti 

0.0560 

0.00624 

28.23 

I  494 

Thallium  Thiocyanate  TISCN 

0.0107 

0.0119 

2.802 

2.&49  0f-) 

(*t  39.751 

1  0.02149 

0.01807 

5  632 

|.3i6(N.»-^ 

Note.  —  In  the  case  of  ihc  results  for  thallium  bromate  and  thaOioin  tw<>j 
cyanate  at  39.75®,  the  solutions  were  saturated  with  respect  to  these  saksas**" 
as  with  respect  to  thallium  chloride. 
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THALLIUM  GHLOBIDB 


JTY  OF  Thallium  Chloridb  in  Aqueous  Solutions  of  Salts  at  25* 

(Bny  and  Winninghoff,  191 1.) 

Saturated  Sotution. 


Solvent. 


Cms.  Equhr. 
Sah.  per  Liter. 


0.02001 

0.05000 

0.10005 

0.3002 

1.0005 

0.01997 

0.05000 

O.IOOO 

0.3000 

I 

0.0200 

0.0500 

O.IOOO 


</•>  oC  Aq. 
Solvent. 


0.9973 
0.9992 

1.0023 

I. 0145 

1.0568 

0.997s 

0.999s 
1.0030 

1. 0167 

1.0628 

1.0007 

1.0076 

I.OI9I 


Gms.  Equhr. 
Salt  per  Liter. 


0.020 

0.04997 
0.09998 

0.3000 

0.9996 

0.01996 

0.04996 

0.09989 

0.29966 

0.9986 

0.01999 

0.04999 
0.09997 


Jy  of  Sat. 

Sol. 
0.9994 

.0009 
.0028 
.0063 
.0194 
.0632 
.0012 
.0037 

.0074 
.0221 
.0698 
.0028 
.0090 
.0200 


Gms-Equiv. 
Tia  per  Liter. 

0.01607 

O.O1716 

0.01826 

O.OI961 

0.02313 

0.03072 

0.01779 

0.01942 

0.02137 

0.02600 

0.03416 

0.01034 

0.006772 

0.004679 


ter  of  water  dissolves  2.7  gms.  thallo  thaUic  chloride  3TICI.TICU  at  I5**-I7% 


i;iii8.  at  100 


(Crooket,  1864;  Lamy;  Hebberiing.) 


lUM  CHBOHATE  Tl,Cr04. 

us.  HsO  dissolve  0.03  gm.  TlsCrOi  at  60^,  and  0.2  gm.  at  100^. 

(Browningand  Hutchint,  1900.) 

iter  of  aq.  31  per  cent  KOH  solution  dissolves  18  gms.  TlsCrOi. 

(Lepierre  and  Lachand,  1891.) 

iter  of  HsO  dissolves  0.35  gm.  thallium  trichromate,  TlsCr/)i»,  at  15% 


gms.  at  too 


(Crookes,  1864.) 


lUM  CTANIDE  TICN  and  Double  Cyanides. 

Solubility  in  Water. 

(FronmQller,  1878.) 
^jranide.  Formula.  Gms.  Salt  per  xoo  Gms.  HsO. 

lide  TICN  16.8  at  28.5**. 

ilti  Cyanide  TljCo(CN)6  3.6  at  o®;   5.86  at  9.5**;  10.04  at  19. 5^ 

Cyanide       2TlCN.Zn(CN),   8.7  at  o**;  15.2    at  14**;    29.6  at  31**. 
)  Cyanide     Tl4Fe(CN)6.2HjO  0.37  at  18®;  3.93  at  loi*.   (Lamy.) 


lUM  FLUOBIDE  TIF. 

ms.  HsO  dissolve  80  gms.  TIF  at  15**. 


(BOdner,  i86s.) 


lUM  HYDROXIDE  TIOH. 


S(H.UBILITY  IN  WaTBR. 
(Bahr,  191 1.) 


Sat.  Sol. 

Mob.  TIOH 

Gms.  TIOH 

V. 

Mols.  TK)H 

Gms.  TIOH 

per  Liter. 

per  Liter. 

,  per  Liter. 

per  Liter. 

I.  231 

1. 151 

254.4 

44.5 

2.442 

539  8 

1. 317 

1.554 

343.4 

54.1 

2.940 

649.7 

1.342 

1.803 

398  S 

64.6 

3.601 

795-8 

1.377 

1. 861 

411. 2 

78.  S 

4  673 

1033 

1. 417 

2.075 

458.6 

90 

5.705 

1 261 

1.446 

2.240 

495 

99.2 

6.708 

1483 

Dlutions  were  stirred  by  means  of  a  current  of  hydrogen.    The  solid  phase 
Line  at  all  temperatures. 


THALLIUM  lODATE  718 

THALLIUM  lODATE  TllOg. 
One  liter  aq.  solution  contains  0.^78  gm.  TlIOi  at  20^  (BMcer,i903) 

One  liter  aqueous  solution  contains  i.76.icr^  mols.  TlIOi  at  25**  ~  0.667  Fi 

determined  by  means  of  electrodes  of  the  third  kind.  (Spencer.  1912^ 

THALLIUM  IODIDE  Til 

One  liter  sat.  solution  in  water  contains  0.0362  gm.  at  9.9^,  0.056  gm.  at  18.1' 
and  0.0847  gm.  at  26**.  (KoUnusch,  190^^ 

Solubility  of  Thallium  Iodide  in  Watbr. 

(Avenge  results  from  BOttger,  1903;  Kohlrauach,  1904-05;  Weither;  Czookea,  1864;  Lamy;  Hefabafiiigj 
f.  o*.  ao'.  40".  6o*.  8c'.  100*. 

Gms.  TU  per  liter  0.02      0.06      0.15      0.35      0.70     1.20 

One  liter  of  2}  per  cent  aq.  ammonia  dissolves  0.761  gm.  TlCl. 
One  liter  of  6}  per  cent  aq.  ammonia  dissolves  0.758  gm.  TlCl. 
One  liter  of  90  per  cent  alcohol  dissolves  0.0038  gm.  TlCl. 
One  liter  of  50  per  cent  alcohol  dissolves  0.027  gm.  TlCl.  (Long,  tsss^ 

Data  for  the  temperatures  of  solidification  ot  mixtures  of  Til  and  TlNOi  are 
given  by  Van  Eyk  (1901). 

THALLIUM  NITRATE  TINO,. 

SOLUBILITT  IN  WaTBR. 
(Berkeley,  1904;  see  also  Etard,  1894;  Ciookes;  Lamy.) 
^^     Gms.  TlNOs  per  100  Gms.  .  .       Gms.  TlNQs  per  100  Gw. 


»  .  <— 

Solution. 

Water. 

0 

3  76 

3.91 

10 

5.86 

6.22 

20 

8.72 

9SS 

30 

12.51 

143 

40 

17-33 

20.9 

50 

23 -33 

30 -4 

»  . 

SolutioQ. 

Water. 

60 

31  55 

46.3 

70 

41.01 

69.5 

80 

52.6 

III.O 

90 

66.66 

200.0 

100 

80.54 

414.0 

105 

85.59 

594-0 

Solid  phase.     TlNOi  rhombic. 

100  gms.  HjO  dissolve  43.5  gms.  TlNOi  + 104.2  gms.  KNOi  at  58*.  aube,i9M) 

THALLIUM  OXALATE  Tl,Cs04 

One  liter  of  saturated  aqueous  solution  contains  15.77  gms.  TI1C1O4  at  20",  and 
18.69  g"is.  at  25**.  (Battger.  1903;  Abegg  and  Spoctr,  i905«) 

Solubility  of  Thallium  Oxalatb  at  25**  in  Aq.  Solutions  of: 


Thallium  Nitrate. 

Potassium  Oxalate. 

(Abegg  and  Spencer.) 

I 

(Abegg  and  Spencer.) 

Mol.  Concentration.            Grams  i 

>er  Liter. 
TljCjO*. 

Mol.  Con 
K,C,04. 

centration.            Gnuns  per  U«f 

TlNOj.           T1K:204.       TlNOj. 

T\^C^4.        KjCa04-    TVA 

00                0.03768        0.00 

18.69 

0.0498 

0.0351           8.281   17  42 

O.04II4      00264         10.95 

13.10 

0.0996 

0.03565     16.57    17-^ 

0.0390         41.02      193^ 

0.0799        00195         21.26 

9.68 

0.2467 

0.1597         0.01235      42.51 

6.128 

0 . 4886 

0. 04506      81.25      2237 

0.9785 

0.05536    162.6        274^ 

THALLIX7M  PHOSPHATE  (ortho)  TUPO4. 

One  liter  of  sat.  aqueous  solution  contains  4.97  gms.  TUPO4  at  15*  and  6.7^ 
gms.  at  100**.  (Crookes,  x8i4^ 


719 


THALLIUM  PICRATl 


lUM  PICRATE  T10r,H,(NQOi. 

Solubility  in 

I  Watbr. 

(RAbe.  X90I.) 

tvnift. 

'Gms. 

|.            T10QH,(NO|), 
per  xoo  Cms. 

Solid  PhftM. 

V. 

TWQHWNQi), 
per  100  Gnu. 

SoKdPhMe. 

H^. 

H,0. 

O                 O.I3S 

MooocBokRed 

45 

1.04 

TricUnk  Ydkm 

i8             0.36 

«« 

47 

X.IO 

M 

30             0. 575 

M 

50 

1.205 

M 

^0             0.825 

M 

60 

1.73 

M 

♦7              1.14 

M 

70 

2.43 

M 

ns.  HsO  simultaneously  sat.  with  both  salts  dissolve: 

gm.  C:«H,(NOi)<OTl   +  0.36  gm.  C,H,(NO,),OK  at   o*. 

14                                        l« 

+  0.44      " 

4 

"  I5*. 

4«                                        «i 

+  0.23      " 

( 

"  20^ 

(Rjtbe,  190X.) 

Solubility  of  Thallium  Picratb 

in 

Methyl  Alcohol. 

(Rabc,  1901.) 

Gnu. 

Gms. 

TK)QH,(NO0f        Solid  Phase, 
per  100  Gins* 

f. 

• 

n0CA(N0|). 
per  xoo  Gms. 

SoUd  Phase. 

CHdOH. 

CH^H. 

0 .  39        Red  Fonn  (monoclinic) 

45 

1 .  195      Yellow  Fonn  (tridinic) 

0.59 

«« 

48 

1.265 

«i 

0.70 

«l 

SO 

1.325 

M 

0.79s 

M 

S3 

1. 41 

M 

0.90 

M 

57 

1.54 

M 

1.02 

M 

60 

1.65 

« 

1. 17 

M 

6S 

1.84 

m 

1.265 

«« 

[UM  8SLENATE 

TltSeOi. 

Solubility  in 

Water. 

f. 

Gms-TltSeOi 
per  xoo  Gmft.  ^0. 

Authority. 

9.3 

2.13 

(Tattoo.  1907.) 

12 

2.4 

«< 

20 

2.8 

(GUnser.  x9xa) 

80 

8.5 

M 

100 

10.86 

(Tattoo.  XQ07.) 

[UM  SULFATE  Tl,SOi. 

Solubility  in  Water. 

(Berkeley,  1904;  tee  also  Crookes;  Lamy.) 

Cms.  TlaSOi  per  too  Gms. 
Water. 
2.70 

3- 70 

4.87 
6.16 
9.21 

IS.  HfO  dissolve  3.36  gms.  TI1SO4  at  6.5',  4.3  gms.  at  12"  and  19.14  gms. 

(Tuttoo,  X907.) 
er  sat.  solution  in  water  contains  48.50  gms.  TlsSOi  at  20^  (Noyes  and 
^11)  and  54.59  gms.  at  25*  (Noyes  and  Sewart,  1911). 

IS.  HsO  simultaneously  sat.  with  both  salts  dissolve: 

;ms.  Tli5>04  +  10.3  gms.  K1SO4  at  15''. 
+  16.4      "  "  62*. 

+  26.2      "  "  100®.  (Rabe.  190s.) 


Solution 
2.63 

3 

4 
5 

.57 
64 
80 

8. 

44 

V. 

Solution. 

Water. 

60 

9.89 

10.92 

70 

II. 31 

12.74 

80 

12.77 

14.61 

90 

14.19 

16.53 

99.7 

15.57 

1845 

«c 
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Solubility  of  Thallium  Sulfate  in  Aqueous  Solutions  at  25*. 

(Noyes  and  Stewmrt,  191  x.) 

Solvent.  Satunted  SohitioiL 

<-            '       ^                   ■%    /                                                  ^  ^ 

FonnulaWU.    FonnulaWtt.  FonnulaWts.       j^  Gim.         Gm. 

SaHPreient.               Sdt                   Sdt                Tl^*           sS*SoL  Sah         T^ 

per  Liter.           per  Liter.          per  liter.        a«- »»•  perUter.    per  liter. 

TlNQg         o.o99±      0.0996      0.08365        ...  26.51    4217 

NaiS04        0.04995      0.0497      0.1080      1. 0531  7.062   54.44 

"            0.20           0.1988      0.1173      1.0754  28.25     59.13 

NaHS04      0.1015        o.ioio      0.1161      1.0596  12.12     58.53 

H2SO4         0.04967      0.0494      0.1172      1.0540  4878  59.09 

0.09933      0.0987      0.1249      1.0604  9-747   ^^^^ 


« 


Solubility  of  Thallium  Sulfate  in  Aqueous  Solutions  of  Sulfuric 

Acid  at  25'. 

(D'Ana  and  Fritacbe,  1909.) 


T1BSQ# 


HtSO*. 

T1^4. 

Solid  Phase. 

HiSQ,. 

TliSCV 

0 

0.103 

TltSO. 

4.89 

059 

2.99 

0.46 

"     +T1,H(S0^, 

4.92 

0.66 

4.25 

0.61 

T1,H(S04),+T1HS0« 

4.78 

0.75 

4-55 

0.56 

T1HS0« 

4.26 

1. 01 

4-79 

0-55 

«« 

403 

1.08 

THALLIUM  DOUBLE  SULTATIS 


Solubility  in  Water  at  25*. 

(Locke,  1901.) 


Salt  per  too  cc.  H<0. 


Double  Sulfate.  Formula.  ,,        .   .     . 

Gms.  Anhydrous.       Gms.  Mms 

Tl  Copper  Sulfate         Tl,Cu(S04)i.6H20  8.1  0.0122 

Tl  Nickel  Sulfate  Tl,Ni(S04)i.6H20  4.61  0.007 

Tl  Zinc  Sulfate  Tl2Zn(S04)i.6H20  8.6  o .  01 29 

THALUUM  SULrroS  T!,S. 

One  liter  of  sat.  aqueous  solution  contains  0.215  S^*  T\&  at  20^.   (Bdtt^er.  1903 

A  dia^am  and  discussion  of  the  fusion  points  of  TljS  -\-  S,  TIjS  +  Se  an< 
TUS  +  Te  are  given  by  Pelabon,  1907. 

THALLIUM  SULFITE  T1,S0,. 

100  gms.  H2O  dissolve  3.34  gms.  TI29O1  at  15.5°.  (Seubert  and  Elten.  189a 

THALLIUM  THIOCYANATE  TISCN. 

Solubility  in  Water  and  in  Aqueous  Salt  Solutions. 

(Bdttger,  1903;  Nqyes»  1890;  Noyes  and  Abbott,  1895.) 

One  liter  sat.  aq.  solution  contains  3.154  gms.  TISCN  at  20*,  3.905  gms.  at  25 
and  7.269  gms.  at  39.75**. 

.      e  1*  c  1  .•  ^.  Gms.  Mols.  per  Liter.  Gms.  per  Liter. 

Aq.  Salt  Solution.  t*.  * 


Salt.             TISCN.  Salt.  TISCN. 

Thallium BromateTlBiOj (excess)  39.75  .  0.01496     0.022I  4.966  5.7Q3(N.ftil 

Thallium  Ni'rate  TlNOj                 25            O.0227        O.O0852  6.04  2.233(N.) 

"                            25          0.0822     .0.00406  21.88  1.064 

Potassium Thiocyaaate.  KSCN      25            O.0227       0.0083.  2.2o8  2.I76(N^ 
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THALLIUM  VANADATES 


YBALLIUM  VANADATES. 

Solubility  in  Water.     (CaineUy.  1873;  Liebig.  z86o.) 

VM«Ute.  Fonaula.  Gm»^  VanadaU  ,yr  »ooG««^. 

At  IS  .  At  zoo*. 

Tl.  meta  vanadate              TlVOt               0.087  (11**)  o.  21 

"  ortho  vanadate             TIjVOi               i  1.74 

pyro  vanadate              TUVjOt             o.  20  (14**)  o.  26 

vanadate                       TluViOss            0.107  0.29 


<i 


tl 


SBBAINE  (Para  Morp 

hine)  Ci.HmNO,. 

Solubility 

IN  Several  Solvents. 

Solvent. 

f. 

Gms.Thebaineper 
zoo  Gms.  Solvent. 

Authority. 

92  Wt.  %  Alcohol 

25 

O.I 

•  «  • 

Ether 

10 

0.71 

•  •  • 

Aniline 

20 

30 

(ScholU.  z9za.) 

Pyridine 

20 

9 

u 

Piperidine 

20 

2 

tl 

Diethylamine 

20 

0.7 

SBOBBOMINE  (Dimethyl  Xanthine)  C»H,(CH<),N40i. 

Solubility 

IN  Several  Solvents. 

Gms.  C»H«(CH|)«. 

Solvent. 

f. 

N40^  per  100  Gms. 
Solvent. 

Authority. 

Water 

18 

0.0305 

(Paul.  190Z.) 

it 

15-20 

0.059 

(Squire  ft  (Raines,  Z905.) 

Aq.  0.25  n  HQ 

18 

0.047 

(Paul.  Z90Z.) 

"   I       nHCl 

18 

0.083 

«t 

"  0.1    nNaOH 

18 

1.78 

<« 

"  0.2s  »      " 

18 

4  56 

« 

"   iS.6percentNaa(P04)t.Sol. 

15 

3  69 

(BriaMmoftt.  Z898.) 

92.3  Wt.  %  Alcohol 

21 

0.045 

90  Wt.  %  Alcohol 

15-20 

0.02 

M 

Dichlorethylene 

IS 

0.005 

(Wetter  ft  Bruins,  191  %.] 

Trichlorethylene 

IS 

0.008 

It 

Carbon  Tetrachloride 

b.  pt. 

0.021; 

iCMOdui,  Z897.) 

Ether 

b.  pt. 

0.032 

u 

TmOPHENE  MonoCABBONIG  ACIDS  a,  /9  and  a  CiH^SCOOH. 

The  solubility  of  the  three  isomers  is  given  by  Voerman  (1907)  as  0.57  gm.  of 
the  a  acid  per  100  cc.  sat.  solution  at  21^;  0.445  &^'  of  the  0  acid  at  I8^  and  0.75 
gm.  of  the  a  acid  at  17**.  The  solvent  is  not  stated.  Data  for  the  solidification 
points  of  mixtures  of  the  a  and  fi  acid  are  also  given. 

TBBOPHTLUNE  (Theocin)  CiHs(CH,)sN«0,.HsO. 

100  gms.  HsO  dissolve  o.^  gm.  theophylline  at  lS-20**.        (Squire  ft  Caines,  1905.) 
1 00  cc.  90  vol.  %  alcohol  dissolve  i  .25  gms.  theophylline  at  1 5-20**.      " 

THORIUM  EMANATIONS. 

• 

Data  for  the  solubility  of  thorium  emanations  are  given  by  Klaus  (1905). 

THORIUM  ChloroACETATES.  • 

Solubility  in  Water  41  25**.    (Karl.  1910.) 

Name  of  Salt.  Formula. 

Basic  Thorium  Monochloroacetate     (ClCH,COO)jTh(OH)i.H,0       0.0663 
Basic  Thorium  Dichloroacetate^         (CliCHCOO),Th(OH),  o .  0887 

Basic  Thorium  Trichloroacetate         (CltC.CC)0)2Th(0H)s  o .  0091 


Gms.  Salt  per 
100  Gms.  Hfi, 


THORIUM  BORATE 


732 


THORIUM  BORATE. 

The  precipitate  which  results  when  thorium  nitrate  is  added  to  a  solution  ^ 
borax  is  not  a  stable  compound.    Solubility  determinations  made  by  four  ^\ 
cessive  extractions  of  it  at  18**  with  water,  gave  the  following  gms.  of  roateT^, 
per  100  gms.  HiO;    o.m66,  0.12^0,  0.061 1  and  0.0560.    After  the  fourth  ^, 
traction,  the  residue  then  contamed  10.14%  BsOg  and  after  boilins  10  gi^\- 
with  100  cc.  of  HsO  for  6  hrs.  and  repeating  this  four  times,  it  contain^i  9.^^^ 


i<i 


9.81%  BjOi. 


(Karl.  19^ 


THORIUM  mPPURATE  Th(C«H».CO.CH,.NH.COO)«. 
100  gms.  HiO  dissolve  0.0318  gm.  of  the  salt  at  25**. 


(Iari,i9i 


THORIUM  OXALATE  Th(CsO«)s.6HA 

Solubility  in  Aqueous  Solutions  of  Ammonium  Oxalate  at  25^ 

(Hauaer  and  Wirth,  1909a,  191  a.) 


Gm.  Mols. 
Sa 

per  xoooGms. 
t.  Sol. 

ThCCO^),.    ■ 

Solid  Phase. 

Nonnality 
of  Aq. 

Gnw-ThOi 

xoooGms. 
Sat.  Sol. 

(NHJtCO*. 

0.00033 

0.00005 

Tb(C^4)i.6H^ 

O.OI 

0.040 

0.00072 
0.00120 

0.00012 
0.000208 

u 

M 

O.IO 

o.S* 

2.203 
7.660 

O.OOI« 
0.601 
1. 181 

>3 

0.00026 

0195 
0.427 

rrh(C.04l«(NH|),.3H^ 

o.S* 

10.63 

15-90 
17.60 

1.420 
1.480 

■ 

0.540 
0.563 

« 
(1 

o-S* 

I7-7S 

Solid  Phaae. 


Tli(Cs04)s.6H|0 


M 


U 


*  In  these  cases  the  greater  i>art  of  the  amm(mium  salt  entered  the  solid  phase  oomplez  acd  it  was, 
therefore,  necessary  to  add  additional  ammonium  oxalate  until  constant  results  were  obtained. 

t  In  these  cases  the  solvent  was  saturated  ammonium  oxalate  solutions  containing  an  eness  of  the 
crystals. 

A  thorium  ammonium  oxalate  of  the  composition  Th(CiO4.NH4)4.4Hx0  is 
described  by  Brauner  (1898).  It  is  partially  hydrolytically  decomposed  in 
aqueous  solution  and  a  solubility  determination  made  by  analyzing  the  solution 
from  which  the  nearly  pure  salt  began  to  crystallize,  showed  that  100  gms.  HjO 
contain  90.3  gms.  Th(C204.NH4)«.4HiO  and  9.3  gms.  of  (NH4)iCi04  (=  an  addi- 
tional J  mol.  wt.) 


Solubility  of  Thorium  Oxalate  in  Aqueous  Solutions  of 

Hydrochloric  Acid. 


Results 

at  I7^ 

Results  at  25^ 

Results 

at  50**. 

(Colani, 

.  1913) 

(Hauser  and  Wirth,  191 2.) 

(Colani 

.  1913 ) 

Gms.  per 
Sat. 

100  Gms. 

Cone,  of     Gm.  ThOi  per 

Gms.  per 

xoo  Gms. 

Sol. 

Aq.  HCl  in      1000  Gms.             Solid  Phase. 
Per  cent.         Sat.  Sol. 

Sol. 

HCL 

Th(C,0«),. 

HCl. 

Th(Cfidj. 

0 

0.0017 

24 . 8           0 .  100      3Th(C^4)«ThCl4.aHj0 

0 

0.0017 

1.2 

0.0035 

37            3  450 

4.1 

O.OIO 

3.6 

0.0061 

37.6           3.492 

8-4 

0.028 

4.6 

0.0094 

12.4 

0.057 

8.4 

0.017 

16. 1 

0.103 

131 

0.028 

18 

0 .  134 

16.2 

0.0.^8 

19.9 

0.169 

19.8 

0.064 

21.6 

0.232 

Data  are  also  given  for  the  solubility  of  thorium  oxalate  in  aqueous  solutions 
of  mixtures  of  hydrochloric  and  oxalic  acids  at  the  above  temperatures. 
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THORIUM  0ZAL4T1 


SoLUBDJiT  or  Thorium  Chlorooxalatb,  3Th(Cf04)iThCl4.2HfO,  in  Aqueous 

Hydrochloric  Acid. 

(CoUni,  X9X3-) 
Gbm.  per  loo  Gms.  Sat.  Sol. 


r. 

12 

IS 
13 

IS 
12 

IS 


Cms.  per  xoo  Gnu.  Sat.  SoL 


Ha. 

Th.(Cj04)CU. 

23 

0.12 

26.3 

0.17 

29.9 

0.27 

32. s 

0.48 

33.1 

O.S3 

3S 

1.03 

• . 

HQ. 

Th.(C04),a4. 

SO 

21.2 

0.29 

SO 

23 

0.34 

SO 

26.8 

0.46 

SO 

29.8 

0.7s 

SO 

32.3 

LSI 

SO 

34  6 

2.59 

Results  are  also  given  showing  the  effect  of  oxalic  acid  upon  the  solubility  of 
^lie  above  salt  in  aqueous  hydrochloric  acid. 

Solubility  of  Thorium  Oxalate  in  Aqueous  Oxalic  Acid  Solutions. 


Results  at  25^ 
(Hauser  and  Wirth.  igxa.) 


Nonnality  of 
Aa.H,CA. 

I 

Sat.  Solution 


Gm.  ThCXper 
1000  Gms.  Sat.  Sol. 

0.0015 

0.0030 


Solid  Phase. 

Th(C|04),.6H^ 
"  +H|Q04.2H/> 


Th. 
0.0002 
O.OOI 
0.003 

Solubility  of  Thorium  Oxalate  in  Aqueous  Solutions  of  Sulfuric 

Acid  at  25*. 

(Hauser  and  Wirth,  x9o9a,  1912;  Wirth,  x9xa.) 


Results  at  50®. 

(Colani,  X9X3.) 

Gms.  per  xoo  Gms.  Sat.  Sol. 

1-7 
9.3 
«3 


NonnalitY  of 
Aq.  HtSO.. 

0.25 

OS 

I 

2.1 
3-2 


Gms-ThO^ 

per  xoooGms. 

Sat,  SoL 

0.07 

0.14 

0.26 

0.418 

0.71 


Solid  Phase. 
Th(Q04)f6H/) 


u 


«t 


Normality  of 
Aq.  HtS0«. 

4  32 
4.9 

6.I7S 

6.885 

8.4S 


Gms.  ThOi 

per  1000  Gms. 

Sat.  Sol. 

1. 10 
1.32 
I    S13 
1.794 
2.473 


Solid  Phase. 
Th(CA)i.6H^ 


u 


«t 


t* 


nCBATK  Th(C<HtNi07)4.ioHsO. 
100  gms.  HsO  dissolve  0.3052  gm.  of  the  salt  at  25**. 

ITHORIUM  8SLENATE  Th(Se04)>.9H,0. 

100  gms.  Hfi  dissolve  0.498  gm.  ThCSeOOi  at  o®  and  1.972  gms.  at  Ipo^ 

^THORIUM  SULFATE  Th(S04)>. 

Solubility  in  Water. 

(Rooaeboom,  X890;  Demarcay,  x88i3.) 


(Karl,  X910.) 


(Ckve,  x88s.) 


Gms.  Th(S04)s  per 


Solid 
Phase. 


O 
10 
20 

30 
40 

SO 

S5 

o 

IS 
44 


xoo  Gms.  HiP. 
0.74  (R)    0.88(D)  Th(S04),4>H20 
098  1.02 

1.38  1.25 

1 .995  1 .85 

2.998  2.83 

5.22(504.86 


6.76 
I.O 

1.38 
1.85 

3  71 


6.5± 


Th(SQJi.8Ha 


^  o  Cms.  Th(S04)i  per 

*  •  100  Gms.  HsO. 

o  i.So(R) 

15  I .63 

30  2.45 

4S  3-85 

60  6.64 

17  941  (D) 

40  4.o4(R)4.S(3S''D) 

50  2.54        1.94(55'') 

60  1 .63 

70  1.09        1.32(75'') 

95  •••        071 


SoUd 
Phase. 

Tb(SO«)a4HaO 


Th(SO0,-|HiO 


Additional  results  for  the  .8H«0  and  the  .9Ht0  salt,  in  fair  agreement  with  the 
above,  are  given  bv  Wyrouboff  (1901). 


3BIUM  SULFATE 
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Solubility  of  Thorium  Sulfate  in  Aqueous  Solutions  oX' 


Ammonium  Sulfate  at  16**. 
(Bane,  19x1.) 

Gms.  per  100  Gms.  HjO. 


(NHJiSO^ 

2    13 
4.80 

10.02 

16.56 

28 

35  20 
45  14 

49  05 
52.88 

69.74 
I.I. 


ThOOJ,. 

3  361 
5.269 
8.947 

13  330 

IO-359 
9.821 

6.592 

5  750 

4.583 
I  653 


Solid  Phase. 
Th(S04),.9H^ 


II 


41 


Z.X^ 


«l 


+i.a.a 


l.i.9. 


«. 


X.3.3 


Lithium  Sulfate  ^^^  *^ 
(Bane,  X913.) 

Gms.  per  100  Cims.    ^ftP 
Li,SO«. 
O 

2-57 

4.93 
6.98 

923 
II.  13 

13.18 
16.12 

20.49 

25.18 


[.1.4  =  Th(S04)i.(NH4)iS04.4H,0;   1.2.2  =  Th(S04)i.2(NH«),SO«.2 
Th(S04)«.3(NH4)iS04.3H<0. 

Solubility  of  Thorium  Sulfate  in  Aqueous  Solutions  of  Por^^iTASSiuM 

Sulfate. 

(Bane,  X911.) 


Results  at  16**. 

Gms.  per  100  Gms.  HjO. 


Results  at " 


K,S0«. 

O 

424 
004 

224 


o 
I 

I 
I 
I 
I 
I 
I 
I 

3 
4 


283 

348 

378 

487 

844 
092 

050 

4.825 


ThCSOJf. 

1-39 
1.667 

2.193 

3. 191 

2.514 
2.222 

1.706 

1.637 

0.870 

0.370 

0.070 

0.027 

0.003 


Solid  Phase.  . 

Th(S04)i.9H^ 
Th(S04)sXtS04.4H/> 


Gms.  per  100 

- 


Th(S04)s.2EtS04.aHfl0 


Th(S04),.3iK|S0| 


K«SO«. 
O 

0.865 

1. 167 

1. 172 

1.270 

1.296 

1.852 

3.117 
4.659 

5  348 

5  032 
7.177 

9.706 


Solubility  of  Thorium  Sulfate  in  Aqueous  Solutions  of  HYDViCi^^^^SLOiK 

Acid  and  of  Nitric  Acid  at  30**. 

(Koppel  and  Holtkamp,  19 10.) 

In  Aq.  Nitric  Acid. 

Sodd  Phue. 


in  Solvent 
O 

4.55 

6.95 
12.14 

15.71 

18.33 
20 

20 

23 -9 


In  Aq.  Hydrochloric  Acid. 

Solid  Phase. 
Th(S0«),.8H/) 


Wt.  %  Ha     ^;2?^^!^« 

-  *^  per  100  Urns. 

Sat.  Sol. 


2    IS 

3-541 

3.431 
2. 811 

2.360 

2.199 

2.  no 

2. 141 

1.277 


K 


M 


(< 


Th(S04),.4Hj0 


41 


Wt.  %  HNO, 
in  Solvent. 

O 

517 
10.04 

16.68 

21  .99 

28.33 
28.51 

33.17 
38.82 


Gms.  ThfSOJf 
per  100  Gms. 


Sat.  Sol. 

2.15 
3.68 

4.20 
4.84 
4.47 

3  96 
3.88 

3-34 
2.51 


ThCSOJji^ 


ThCSOM 
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THORIUM  8ULFAT1 


Solubility  of  Thorium  Sulfate  in  Aqueous  Solutions  of: 


Sodium  Sulfate  at  i6®. 

(Bam,  19x0, 19x1.) 
Cms.  per  too  Gms.  HjO. 


Na«SO«. 
1.094 
1.960 
2.98 
4. II 

5-79 

9  35 
12.24 

1536 


ThCSOJ,. 
1-743 
2.387 
3  962 

3-375 
2.136 

1.379 
1. 169 

1.048 


Solid  Phaae. 
Th(S04)i.Na,SO«.6H^ 


Sulfuric  Acid  at  25*. 

(Bane,  191  a.) 
Gms.  per  xoo  Gms.  HiO. 


H1SO4. 

O 

1.072 

1. 941 
2.821 

3.843 
5.212 

8.05s 

10. 105 


Th(S04)^ 
1.722 
1.919 
2.017 
2.060 
2.061 
2.03s 
1.863 
1.702 


Results  at  20^  and  at  the  b.-pt. 
(Koppel  and  Holtkamp  19x0.) 

Wt.  %    Gms.  TMSOJ, 
HtS04  m     per  xoo  Gms.       Solid  Phase. 
Sat.  Sol. 

1.722  Th(S04),.8H^ 


viLiTY  OF  Thorium  Sulfate  in  Aqueous  Solutions  of  Sulfuric  Acid 
Results  at  25**. 

(Wirth.  X9X3.) 

ality     Gms.  Th(SO«)s 

per  100  Gms.       Solid  Phase.  i*. 

1SO4.  Sat.  Sol.  Solvent. 

1.593    Th(S04),.9H^      20      S     1.722 

1. 831       "        20    IS    0.9752 

1.488         "  20     25     0.3838 

0.8751        "  20     40     0.0103 

0.4312  "  b.  pt.  5  0.7407 

0.1045        Th(S04),.8H/)  "  10  0.4808 

0.0636  "  "  IS  0.3882 

0.0308 


I 

16 

32 

58 
58 

89 
1$ 


u 


Th(S04)i.8H^ 


t( 


,HaSO«    Gms._Th(Sp«)s 
ihrnit. 


xoo  GntM.  Sat 

2.152 

466  2.05s 

72  2.085 

^  2.267 

^3  2. 311 

38  2 . 367 

97  2.323 

JS  I. 961 


Th(S04)i.4H]0 

Results  at  30*. 

Solid  Phase. 
Th(S0«)i.8H^ 


1. 


(Koppel  and  Holtkamp,  19x0.) 

*li^^'    SS^^iS-^iSr  Solid  Ph«e. 

Th(SO«),.8H^ 


« 


M 


«< 


M 


»t 


15-03 
23      64 

32.6? 
37.80 
43.28 
45  69 

74 
80.5 


1.484 
0.7196 

0.3364 

0.077 

0.0213 

0.0047 

0.1208 

o 


« 


Th(S04)i.4H^ 


«< 


<c 


«c 


IRIUM  m  Nitrobenzene  SULFONATE  Th(C«H4.NO,.SO,)«.7HsO. 

>  gms.  HsO  dissolve  61  gms.  of  the  anhydrous  salt  at  15^.         (Hohnberg,  1907.) 

UUM  OXALATE  Tms(C,04)i.9HsO(?.ioH,0). 

)cc.  aq.  20%  methyl  amine  oxalate  dissolve  approx.  4.082  gms.  thulium  oxalate. 
)  cc  aq.  20%  ethyiamine  oxalate  dissolve  approx.  5.728  gms.  thulium  oxalate. 
>cc.aq.  20%  triethylamine  oxalate  dissolve  approx.  1.340  gms.  thulium  oxalate. 

(Grant  and  James,  19x7) 

UUM    Bromonitrobenzene    SULFONATE    Tm(C«H|Br.NOi.SOi,  1.4.2)1.- 

>  gms.  sat.  solution  in  water  contain  6.379  gms.  of  the  anhydrous  salt  at  25^ 

(Katx  and  James,  19x3.) 

MOL  (3  Methyl  6  Isopropyl  Phenol)  CHr.CsHi.OH.CHi. 

Solubility  in  Water.    (Seidell.  i9xa.) 


f 

Gna.  Tiqrmol  per 
zoo  Gms.  Sat.  Sol. 

f. 

Gms.  Thymol 

m 

zoo  Gms.  Sat. 

> 

0.067 

2S 

0.099s 

s 

0.077 

30 

O.II2 

9 

0.088 

3S 

0.126 

f. 

37 
40 


Gms.  Thynwl 
too  Gms.  Sat. 

o.  141 


THYMOL 
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Solubility  of  Thymol  in  Aqueous  Hydrochloric  Acid.  (Scideii,i9it) 

Gm.  Tlqrmol  per  xoo  oc.  Sat.  SoL  at: 


Nonnah^of 
Aq-HO. 

0 

O.I 

O-S 

I 

2.S 

s 

as  . 

0.0968  (^-z.003) 

0.0884  (<<k-z-oo9) 

0.0802  (d^-z.oz8) 

0.0612  (d^-z.043) 
0.044s 

100  cc.  90  vol.  per  cent  alcohol  dissolve  about  300  gms.  of  thymol  at  is'-^o"- 

(SquiRandCaiocs.i9o$) 


37.2'. 
0.132 

0.129 

O.I2I 

O.II2 

0093s 
0.0772  (dm 


i/)8i) 


Solubility  of  Thymol  in  Several  Oils.     (Sddeii,  ign.) 

Gms.  Thymol  per  zoo  Gms.  of: 


f. 

10 

IS 
20 

25 
30 

3S 
37 
40 


OUve 
OO. 

46.2 
50.1 
56.2 
66.9 

84.5 
III 

124.3 
151-9 


Peanut 
Oil. 

73 

73.8 
74.6 

76.4 

83.2 

106.7 

130. 5 
212.5 


Cod  Liver 
Oil. 

50 

52 

5SS 
63.1 

77 
102 

116. s 
150 


Liquid 
Petrolatum. 

31 

3 -95 
S.6 
9.78 
16.3 

255 
29.9 

38-9 


Castor 

oa. 

81.2 
90.2 

loi-s 
116. 5 

137  ' 

i6s 
180 

213 


Cottonseed 
OU. 


56.2 

64 
74.2 


89 

146 
166 
217 


4 
7 
S 
5 
5 


Unseed 

oa. 

62.3 
63.1 

65.1 
69 

78-5 
100 

II6.S 

152 


The  specific  gravities  of  the  above  saturated  solutions  and  of  solutions  0 
lower  concentrations  of  thymol  in  the  several  oils  are  also  given. 


-0 


Distribution  of  Thymol  between  Water  and  Oils  at  25*  and  at  3'  * 

(Seidell,  191 2.) 
Water  +  Cod  Liver  Oil. 

Cms.  Thymol  per  too  cc 


Water  +  Olive  Oil. 


Gms.  Thymol  per  100  cc 


f. 

Oil 

H,0 

fo. 

OU 

H,0 

Layer  (c^. 

Layer  (cj). 

c„ 

Layer  (co) 

Layer  (O- 

^«f 

25 

O.IOI4 

44-95 

443 

0.1079 

49 

454 

25 

0.0848 

36.34 

428 

0.0816 

32.58 

400 

25 

0.0349 

16.26 

465 

0.0371 

16.18 

436 

25 

0.0106 

4.54 

430 

0.0127 

4.57 

359 

37 

0 . 1087 

46.35 

427 

0.1099 

43-81 

399 

37 

0.0807 

33.48 

415 

0.0862 

32.90 

380 

37 

0.0381 

16.24 

426 

0.0574 

22.51 

392 

37 

0.0122 

4.61 

378 

0.0250 

8.86 

357 

Water  +  Peanut 

Cms.  Thymol  per  lOO  cc- 

'         oil       '         Hfi 
Layer  (4).     Layer  {cj. 

0.1077         46.48 
0.0786  32.45 

0.0395  16.16 

o.oo88(?)    4.63 


Q\\' 


5^ 


Freezing-point  data  for  mixtures  of  thymol  and  sulfuric  acid  are  given  by 
Kendall  ana  Carpenter  (19 14). 

Results  for  thymol  +  bromotoluene  are  given  by  Patemo  and  Ampola  (1897). 


TIN  Sn. 


Distribution  of  Tin  between  Aqueous  Hydrochloric  Acid  and  Ether  at 

Room  Temperature.    (Mylius.  z9iz.) 

When  I  gm.  of  tin  as  the  chloride,  SnCU,  is  dissolved  in  100  cc.  of  aqueous 
hydrochloric  acid  and  shaken  with  100  cc.  of  ether,  the  following  per  cents  of  the 
metal  enter  the  ethereal  layers.  With  20%  HCl,  17  per  cent;  with  15%  HCl, 
28  per  cent;  with  10%  HCl,  23  per  cent;  with  5%  HCl,  10  per  cent  and  with 
1%  HCl,  0.8  per  cent  of  the  tin. 
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CHLORIDI  (Stannous)  SnClt. 

xcx>  gms.  H4O  dissolve  83.9  gms.  SnClt  at  o^  and  269.8  gms.  at  15^.    Sp.  Gr. 
Solutions  1.532  and  1.827  respectively.  (Engd,  1889;  Michel  and  Knfft.  1851) 

Solubility  of  Stannous  Chloride  in  Aqubous  Solutions  of 

Hydrocbloridb  Acid  at  &*, 

(Eogel.) 


llilUcnun  Mols. 
Soladoo 

per  xo  cc. 

Sp.  Gr. 
of 

Gnuns  per  100  cc. 
Solution. 

HQ. 

iSaOs.^ 

Solution. 

HO. 

SnUs. 

0 

74.0 

•i-53« 

0.0 

70.26 

6.6 

66.7 

Z.489 

2.405 

^3-33 

13 -54 

6375 

1.472 

4.93s 

60.52 

24.8 

68.4 

I  524 

9.04 

64.95 

34.9 

81.2 

1.625 

12.72 

77.11 

40.0 

94.2 

1.724 

14.58 

89 -45 

44.0 

117. 6 

1.883 

16.04 

III. 7 

49.4 

147.6 

2. 114 

18.01 

138.6 

66.0 

156.4 

2.190 

24.05 

148.5 

78.0 

157  0 

2.199 

28.43 

149.0 

xoo  gms.  acetone  dissolve  55.6  gms.  SnClt  at  18^.     (di^  »■  1.6.)    (Naunuum,  1904.) 

100  gms.  ether  dissolve  11.4  gms.  SnClt.2HtO  at  o^-3j;.5^ 

100  gms.  ethyl  acetate  dissolve  31.2  gms.  SnCls.2HtO  at  — 2^  35.53  gms.  at 

(^  22^  and  73.44  gms.  at  82^  (von  Lasqmaki,  1894.) 

100  gms.  ethyl  acetate  dissolve  4.46  gms.  SnCU  at  18''.    di^  of  the  sat.  solution 

^     0.9215.  (Naumann,  2910.) 

100  gnis.  95  per  cent  formic  acid  dissolve  4.1  gms.  SnCls  at  19^.     (Aichan,  1913) 
Freezing-pnint  data  for  mixtures  of  SnClt  +  ZnClt  are  given  by  Herrmann 
x^ii). 

rm  CHLORIDI  (Stannic)  SnCU. 

Distribution  of  Stannic  Chloride  between  Water  and  Xylene. 

(Smirnoff,  1907.) 

Very  concentrated  aqueous  stannic  chloride  solutions  were  agitated  with 
c^rlene  at  various  temperatures  and  the  amount  of  SnCU,  in  terms  of  CI,  which 
^x^tered  the  xylene  layer  was  determined.  The  amount  of  Sn  and  CI  in  the 
■c^lene  was  found  to  correspond  to  SnCU. 

Resulu  for  Xylene  +  SnCl4.5HtO.  Results  for  Xylene  +  SnCl4.4HtO. 

Gma.  Q  per  100  Gms.  Gms.  CI  per  xoo  Gms. 


Aq.  Xylene  ~t*  *  •  Aq.  Xylene 

Layer,  c.  Layer,  c'.  Layer,  c.         Layer,  c'. 


c 
c' 


66  40.35         008        5044  66        41.9  0.92  45.3 

80  39-95  0.18        228.5  80        41.91  1.56  27 

97.5        40.24         0.33        122. 1  100        41.85  2.52  16.7 

III  40.27  0.68  59.3  III        41.68  3.23  12.9 

Per  cent  CI  in  SnCl4.5HtO  -  40.38.  Per  cent  CI  in  SnCl4.4HtO  =  42.37. 

Resulte  for  Xylene  +  SnCU.3HtO. 

Gms.  G  per  100  Gms. 


r. 

'   Aq. 

Xylene' 

c 

Layer,  c. 

Layer,  c'. 

c 

80 

43.2 

9  93 

4-4 

94 

42.54 

9  32 

4.6 

100 

42.64 

10.56 

4.1 

III 

42.31 

10.03 

4.2 

Per  cent  Q  in  SnCU.3HtO  -  45.12. 
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TIN  HYDROXIDE  (Stannous)  Sn(OH)a. 
One  liter  of  the  saturated  solution  in  water  contains  0.0000135  gm.  moU. 

Sn(OH)t  at  25**.  (Goldachmkit  and  Edbardt.  1906^ 

Solubility  of  Stannous  Hydroxide  in  Aqueous  Sodium  Hydroxidb 

Solutions  at  25®. 

(Goldschmidt  and  Eckhardt,  1906.) 

The  authors  desired  to  ascertain  whether  the  mono,  NaHSnOt,  or  the  diswtiam 
salt,  NasSnOs,  predominates  in  alkaline  tin  hydroxide  solutions.    Given  amounts 
of  carefully  prepared  tin  chloride,  made  from  tin  and  HCl,  and  sodium  hydroxv^ 
solutions  were  mixed  in  vessels  containing  hydrogen.    The  mixtures  were  ahak^ 
at  25®  and  the  clear  supernatant  solutions  in  contact  with  the  predptUte<* 
Sn(OH)s,  analyzed. 


Gm.  Mols.  per  Liter. 

Cm.  Mob.  per  liter.               ^^ 

Total  Na.             NaHSnO,.              NaOH.  ^             Total  Na.           NaHSnO^             NaOH. 
0.00451          0.0009845        0.003525            0.02250          0.00838          0.01412 
0.00680         0.00218            0.00462               0.02788          0.01038          0.01755 
0. 01 149          0.003495          0.007995            0.02940          0.00874          0.02066 
0.02143          0.006935          0.014495            0.03012          0.00865          0.02147 
0.02143          0.00660            0.01483              0.03036          0.01082          0.01954 
0.02186          0.00628            0.015575            0.03044          0.009405        0.02103s 

Solubility  in  Aqueous  Sodium  Hydroxide  Solutions.    Moist  Tin 
Hydroxide  Used.  Ordinary  Temperature. 

(RubcnlMuier,  1902.) 

Gms.peraocc.                    MqI.                  Omi.  per  to  cc.                      ^^^ 
ScJution.                 DUutioii  of  the                   Solution.                   nflnrinn  n#  A. 

'     Na.                    Sn.   '            NaOH. 

0.2480        0.1904        1.86 
0.3680        0.2614        1.25 
0.6394        0.4304        0.72 

•     Na, 
0.8326 
0.9661 
2.1234 

Sn.' 
0.5560 
0.7849 

I   8934 

NaOH. 

O'SS 
•0.48 

0.23 

TIN 


IODIDE   (Stannous)  Snit. 

Solubility  in  Water  and  in  Aqueous  Hydriodic  Acid. 

(Young,  1897.) 


f. 

i 

[>ms.  Snia  per  loo  Gms. 

A 

Aqueous 

Hi  Solutions  of: 

o%-H20. 

S^37o' 

9-60%. 

15.2%. 

2044%. 

»4£%- 

30-4%. 

36.8a%. 

20 

0.98 

0.20 

0.23 

0.60 

1. 81 

4.20 

10.86 

25   31 

30 

1. 16 

0.23 

0.23 

0.64 

1. 81 

4. 06 

10. 28 

23    46 

40 

1.40 

0.33 

0.28 

0.71 

1.90 

4.12 

10.06 

23    15 

50 

1.69 

0.46 

0.38 

0.82 

2.12 

4-34 

10 -35 

23    76 

60 

2.07 

0.66 

0-55 

I. II 

251 

4.78 

11.03 

24.64 

70 

2.48 

0.91 

0.80 

1-37 

2.92 

5-43 

11.97 

25-72 

80 

2 -95 

1-23 

113 

1.83 

3  70 

6.38 

13  30 

27.23 

90 

3-46 

1.65 

I  52 

3.40 

4.58 

7.82 

^S'S^ 

29.84 

100 

4.03 

2.23 

2.04 

3  63 

5.82 

9.60 

• .  • 

3405 

TIN  IODIDE  (Stannic)  Snl«. 

Solubility  in  Organic  Solvents. 

(McDermott,  1911.) 

Sp.  Gr. 
Sat.  Sol. 

1.59 
1.63 

1.50 

0.9s 


Solvent. 

f. 

Carbon  Tetrachloride 

22. 

4 

tt 

SO 

Chloroform 

28 

Benzene 

20. 

2 

Gms.  Soil  per 
100  Gms.  Sat.  SoL 

5-25 

12.50 

8.21 

12.65 
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Solubility  of  Stannic  Iodidb  in  Carbon  Disulfide. 

(Sneider.  z866;  Arctowiki.  i89S-'96.) 

-ii4*.S-       -94'.         -89*.        -84'.  -S8'.        Ord.  temp. 

ns.  S11I4  per  100  Urns. 

Solution  9.41     10.65    9.68    10.22    16.27     59.2(5) 

100  gins,  methylene  iodide,  CHtIt,  dissolve  22.9  gms.  SnU  at  10^.    Sp.  Gr.  of 
Ution  «  3-481.  (Retfen,  1893) 

H  OXALATE  (Stannous)  Sn(COO),. 

100  gms.  95  per  cent  formic  acid  dissolve  o.  16  gm.  Sn(COO)s  at  19^.   (Aachan.  1913.) 


(Stannic)  Sn(C«Hi)4. 
Freezing-point  data  for  Sn(C«Hi)4  +  Si(C«Hi)4  are  given  by  Pascal  (19 12). 

H  SULFATE  (Stannous)  SnSOf. 

100  gms.  H^  dissolve  18.8  gms.  SnSOi  at  19^  and  18.1  gms.  at  Ioo^  (Marignac.) 

ILUINE  CiHfCHi. 

Solubility  in  Sulfur. 
from  curve,  synthetic  method  used,  see  Note,  page  16.  (Alexejew.  x886.) 


^     A 

Gina.r«H|CH9 

per  100  Gms. 

A  • 

Gmt.  C«H«CHi  pel 

'  TOO  Gms- 

t*. 

S 

Toloene 

t    . 

'   S 

Tolucne 

Lafer. 

Lajrcr. 

Layer. 

Layer. 

100 

3 

73 

150 

12-5 

59 

IIO 

4 

71 

160 

16 

S3 

120 

s 

68 

170 

33 

47 

130 

7 

66 

17s 

25 

43 

140 

95 

63 

1781 

crit.  temp. 

34 

troTOLUENE  o  C«H4.CHa.N0t. 

Reciprocal  Solubility  of  o  Nitrotoluene  and  Water. 

(Campetti  and  Delgroaso,  1913.) 

The  original  results  were  plotted  and    the  following  figures  read  from  the 


Gobi.  0  NitrotolueiM 

i  per  100  Gms. 

f. 

245 
250 

255 
260 

263  5 

Gms.  0  Nitrotoluene  per  xoo  Gmi 

r. 

ISO 

17s 
200 

225 

240 

H^Rirh 
Layer. 

I 

1-5 
3 

6.5 
10.5 

Nitrotoluene 
Rich  Layer. 

98 
96 

93 
89 
84 

I^ORich         Nitrotoluene 
Layer.            Rich  Layer. 

13                     81 
16                     78 

20                     72 

29                     63 

crit.  t.           43 

100  gms.  95  per  cent  formic  acid  dissolve  13.25  gms.  p  C«H«.CHa.NOt  at  20.8^. 

(Aachan,  1913.) 

initroTOLUENE  24,6  C«H,.CHi(NOt),. 

100  gms.  HsO  dissolve  0.021  gm.  C«Ht.CHi(NOt)i  at  15^  and  0.164  gni.  at  I00^ 
100  gms.  alcohol  dissolve  1.6  gms.  C«HtCHi(N(3i)i  at  22^  and  10  jnns.  at  58^ 

(Capnarow,  1915.) 

^LUENE  SULFONAIONES  o,  m  and  p. 

Solubility  of  Each  in  Water  at  25^    (HoUeman  and  Caiand  (1911) 

Compound.  Gms-  ^^'ij^  ^^ 

Amine  of  o  Toluene  Sulfonic  Acid  i  .624 


TOLXmn  750 

Freezing-point  Data  (Solubility,  see  footnote,  p.  i),  for  Mixtures  op  Sub- 
stituted Toluenes  and  Other  Compounds. 

Mixture.  Authority. 

o  Bromotoluene  +  p  Bromotoluene  (van  der  Loan,  1907.) 

Bromotoluene     +  f  Xylene  (Patemo  and  Ampda.  1897.) 

"  4-Veratrol 

"  -j- Tribenzylaminc  "  " 

P  Nitrotoluene    +  a  Ortho  Nitrotoluene  (HoUeman.  19x4.) 

"  +  2,  4  Dinitrotoluene  (Giua,  19x4, 1915.) 

+  2.6  "  (Giua.x9i5.) 

+  2,4.6 
"  +  m  Nitrotoluene  (HoUeman  and  van  den  Arend,  1909) 

"  +  Urethan  (liiaacarelli,  1908. 1909) 

2,  4  Dinitrotoluene  +  2,  6  Dinitrotoluene  (Giua,  1914. 1915) 

**  -j-  2,  4,  6  Trinitrotoluene  (Giua,  1915) 

2,6  "  +        '•  "  (Giua,  1914. 19x5.) 

a  Trinitrotoluene  +  p  Amino  Acetophenone  (Giua.  19x6.) 

"  +7  Trinitrotoluene  (Giua,  1915) 

o  Toluene  Sulfochloride  +  p  Toluene  Sulfochloride  (HoUeman  and  Caland,  1911.) 
Binary   Mixtures  of  Isomeric  Tribromotoluenes      (Jaeger,  1904) 

"        "        Chloronitrotoluenes  Wbaut,x9x3;  HoUem««dvaA 

Arend,  1909.) 

TOLUIC  ACIDS  (Monomethyl  Benzoic  Acids)  CH,.C:«H4COOH. 

Solubility  in  Water  at  25®. 

(Paul,  1894.) 

CHs.C6H«.COOH  per  Liter  Solution. 
Add. 

Meta  Toliiic  Acid 
Ortho  Toluic  Acid 
Para  Toluic  Acid 

One  liter  sat.  solution  in  water  contains  0.42  gram  p  toluic  acid  at  25*.    One  1 

sat.  solution  in  i  n  aq.  sodium  p  toluate  contains  0.735  S^^*  P  toluic  acid  at : 

(Sidgwick,  i| 

Solubility  of  Toluic  Acids  (Each  Separately)  in  Water  at  Varioi 

Temperatures. 

(Sidgwick,  SpurreU  and  Davies,  X9i5-) 

The  determinations  were  made  by  the  synthetic  method,  see  p.  16;  melt 
point  of  o  toluic  acid  =  102.4**,  of  m  acid  =  110.5**  and  of  p  acid  =  176.8°. 
triple  point  (solid  phase  present)  for  the  o  acid,  is  at  93.5®  and  the  concentra 
of  acid  in  the  two  layers  is  2.5  and  91.2  gms.  resp>ectively  F)er  100  gms.  sat.  s 
tion.  The  tr.  pt.  for  the  m  acid  is  at  91.8**  and  concentrations  are  1.6  and  9 
the  tr.-pt.  for  the  p  acid  is  at  142**  ancf  concentrations,  5  and  74. 

Cms.  per  100  Gms.  Sat.  Sol.  Gms.  per  100  Gms.  Sat.  Sol 


Grams. 

Millimols. 

0.9801 

7.207 

I.1816 

8.683 

0.3454 

2.540 

V. 

0  Toluic 

m  Toluic 

p  Toluic 

V. 

0  Toluic 

m  Toluic 

^ToK 

Acid. 

Acid. 

Acid. 

Acid. 

Acid. 

Arirl 

80 

2.03* 

1. 16* 

•    •    • 

140 

925 

5-77 

4-3 

90 

2.42* 

1-54 

•    •    • 

150 

13-7 

8.40 

9-3 

100 

2.97 

1.98 

1. 16* 

159. 1  crit  t. 

•   •  • 

•    •    • 

00 

no 

3.71 

2.52 

1.36* 

160 

30 

19.4 

120 

5  10 

3-24 

1.75* 

161 . 1  crit.  t. 

00 

•     •    • 

130 

6.93 

4  30 

2.50* 

162 . 2  crit.  t. 

•  •  • 

00 

*  Indicates  that  a  solid  phase  is  present. 

Additional  data  for  the  solubility  of  the  above  compounds  in  water,  determi 
by  the  synthetic  method,  are  given  by  Flaschner  and  Rankin  (19 10). 
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TOLUIC  ACIDS 


kTio  OF  THE  [Solubilities  of  Toluic  Acids  (Separately  Determined) 

IN  Water  and  in  Olive  Oil  at  25*. 

(Boeaeken  and  Waterman,  19x1, 1912.) 

Fhe  solubilities  of  each  acid  in  water  and  in  olive  oil  was  separately  determined 
1  the  ratio  considered  to  correspond  to  the  distribution  coefficients  in  each 
le.     The  concentrations  of  the  dissolved  acids  are  not  given. 


Add. 
o  Toluic  Acid 


m 
P 


a 


u 


„  ^.     .  Solubility  in  Olive  Oa 
**^^    Solubility  in  Water  * 

40.5 
21 


too  gms.  95%  formic  acid  dissolve  2.09  gms.  o  toluic  acid  at  20.8®.  (Aachan.  19x3.) 
Preezine-point  data  for  mixtures  of  o,  m,  p  and  a  toluic  acids  (each  separ- 
;ly)  and  sulfuric  acid  are  given  by  Kendall  and  Carpenter  (1914).  Results  for 
Ktures  of  o,  m  and  a  acids  and  picric  acid  are  given  by  Kendall  (1916). 


ILUIDINB 

C:*H«CH,.NH,. 

Solubility  in 

Water. 

(Vaubel,  1895;  Lowenhen,  1898.) 

.A.  A 

Gnu. 

f. 

Gms. 
CACHsNHt 
per  1000 
Gms.  HsO. 

SnKrl 

4. 

per  1000               Phase. 
Gms.  HsO. 

Phase. 

20 

16 .  26          liquid  ortho  T. 

20.8 

7-39 

PuaT 

20 

Q.IJ                 Ortho  T. 

26.7 

9  50 

M 

20 

6.54                PkraT. 

31-7 

11.42 

« 

One  liter  sat.  solution  in  water  contains  i^  gms.  o  toluidine  at  25^ 
One  liter  sat.  solution  in  i  »  aq.  o  toluidine  hydrochloride,  contains  30  gms. 
toluidine  at  25^  (Sidgwick,  19x00 

The  following  results  for  p  toluidine,  difiFering  considerably  from  the  above, 
c  given  by  Walker  (1890). 

t^  22^      30^      36.7^  44'      57. 5^  69^ 

Gms.  p  Toluidine  per  100  Gms. 
Sat.  Sol.  in  Water  19.6    26.9    35.4    44.5    51.4    58.9 


Solubility  of  Para  Toluidine  in  Ethyl  Alcohol. 

(Interpdated  from  origiiial  results  of  Speyers,  1903.) 


O 

5 
zo 

IS 


Wt. 

of  ICC. 

SoludoQ. 

0.8885 

O.S982 

0.9080 

0.9180 


Mols.  per    Gms.  per 
100  Mols.    xoo  Gms. 


CsHsOH. 
20.72 
26.0 
32.0 
38.6 


CsHsOH. 
48.1 
60.0 

74  o 
90  c 


20 
30 


Wt. 

of  I  OC. 

SolutUn. 
09265 
0.9360 
0.9460 


Mols.  per 
100  Mols. 
CsHsOH. 

47  O 
56.0 
66.0 


Gms.  per 
100  Gms. 
CsHfOa 

IIO.O 
132.0 
156.0 


100  gms.  pyridine  dissolve  126  gms.  p  toluidine  at  20*^-25''.  (Dehn.  1917.) 

100  gms.  aq.  50%  pyridine  dissolve  96.  i  gms.  p  toluidine  at  20^-25**.  ** 

Distribution  of  Para  Toluidine  Between  Water  and  Carbon 

Tetrachloride. 

(Vaubel,  1903.) 


Bi.  #  Tohiidiiie 
Used. 

I 

I 


Volumes  of  Solvents. 

200  cc.  HiO+ioo  cc.  ecu 
200  cc  H1O+200  cc.  ecu 


Cms.  C«H4(CH0NH,  »in: 

H,0  Uyer.  CCU  Layer. 

0.1406       0.8594 

0.0666       0.9334 


SoLUBiLiry  OF  Ukanvl  AituoKtuu  Chlobide,  U.  Tbtka  Methtl  Aiuwm 
Ckloridb,  U.  Tstra  Ethyl  AiuoinuM  Chloside,  U.  Cassium  CHLOuia,ij. 
RuBiDiuii  Chloude,  and  V.  Potassium  Cbloside  in  Watek. 
(lUntndi,  ISM^ 


Sail. 


wGnu-SttSd. 


AtowicKtUUoitiDSot      SdUFtai. 


UOrfViNHiCtiBiO  I]  4oAlJO|-t-i.jiNHi+i9.ija 
U(V:U-iN(CH,),a  tg.i  19^1  H  +io,44n,  -4I-m; 
UOiCU.iN{CHJ.C     ■"'    "" 


UOkCVaKatHiO 


4>.J    M-JT  " 
»<.J     3S-*  " 


...  K 

-  -  htK 


+<l.S9a         , 

+i3.sia  +  ,, 
+U.10CI  . 


lUOi:  j.mCI 
lUO^:  a«Ta 
iDO,:i^Rb!3  9oa 
lUft:  i.9«b:  j.sjCl 

iU0,:iA6a:i.oeK 
iTX)t:  i-sea  :  o.9«K 
itO.:ja3a:..uK: 

lUO,:  1.71a  :i.7iK 
lU0|:3.B}a  :i.3jK 
i[)0k:i.g6a:i96K 
iUft:j-9ia:i.9SE. 


T:^A''»Sc...Rbci.'''*^'^f^4..«-.tfe:sa^ 


UBUTTL  Sodium  GHROIUTB  2(U0i}Cr0t.NatCrO4.ioHiO. 

100  gme.  aat.  aqueous  solution  contain  $3^2  gms.  3(UO0CcO|NaiCiOi  ■ 


UBAHTL  lODATl   UOiClO,),. 

SOLUBILtTV  OP  THE  DiFFESBNT  ClYSTALLINB  FOBHS  IN  WaTBK  At  l8".    - 
(Aitmum,  1911-15.) 

App««n«<rfCry«id..  ^f^G^^ 

UOi(IOj)j.HiO     Type  I   warty,  later  prismatic  needles  o .  1049 

"  iSt*  n  pyramids,  sphenoids  0.1314 


UKANTL  NTTRATl   U0,(N0,),.6H,0. 


Solubility  in 

Water. 

<WuUleS.  I 

10.) 

"SM'S' 

Solid  Phutr. 

...  "'SXS^ 

SoUFIiuc. 

Sx.Sol. 

Sal.  Sol. 

.6 

10.83 

Ice 

—  a. 2 

48.77 

OtWNOfcfilV) 

.1 

13.34 

" 

0 

49 

46 

" 

■9 

17.19 

" 

55 

SO 

SS 

" 

■  4 

23-5* 

" 

"•3 

SS 

8S 

" 

z6.zo 

" 

2t.I 

a 

98 

» 

■9 

32-53 

»S.6 

S7 

17 

» 

.3 

37  09 

" 

36-7 

61 

27 

- 

43-" 

+no,(N0j^sW) 

4S-3 

H 

12 

.1 

45-53 

UO,(NOJ,.6H,0 

SI. 8 

67 

76 

" 

loogms.abs.  acetone  dissolve  1.5  gms.  UOt(NOi)i.6HiOat  13°.    (deCaainck  1900 
100  gms,  85%  alcohol  dissolve  3.3  gms.  UOi(NOj)j.6HiO  at  13°. 
Data  for  the  densities  of  uranyl  nitrate  solutions  in  water  and  other  solvent 
ire  given  by  de  Coninck  (1900}. 


735  UKAMYL  NITRATE 

SOLUBILITT  OF  UrANYL  NiTRATB  IN  EtHBR. 

(Lebeau,  19x1.) 

When  a  large  excess  of  uranyl  nitrate  is  shaken  with  ether  at  7^  two  liquid 
Imctb  are  formed.  The  ethereal  layer  contains  59  gms.  U0t(N0i)t  per  100  gms. 
of  solution  and  the  aqueous  layer  contains  62.5  gms.  per  100  gms.  of  solution.  An 
devaticm  of  temperature  was  noted  when  ether  and  UOs(N(^)s.6HtO  were  mixed 
at  room  temperature,  therefore^  indicating  that  solution  is  accompani^  by  com- 
bination and  elimination  of  the  water  of  the  salt. 

URANYL  DOUBLE  NITRATES. 

Solubility  of  Uranyl  AiaiomuM  Nitratb  +  Uranyl  Nitrate;  U.  Caesium 
NiTRATB  +  Caesium  Nitrate;  U.  Potassium  Nitrate  +  Potassium  Nitrate 
AND  U.  Rubidium  Nitrate  +  Rubidium  Nitrate  in  Water. 

(Rimb«ch,  1904.) 

FonmiUofSalt.  f.       G"^- P" '«>  Grns- S*t.  Solution.  Atomic  RjUtion 

ronniwotouu  ».         ^^  Toul  Salt.  in  Solution. 

TJ(MN(^)s.NH«N(^    o.s  29.7i  +  2.92NH4=    ...     i  UQi:  1.47 NH*: 3.47 NQi 

24.9  36.46  +  354    "     -68.95  "  :i-46    "    :3.46  " 

59  44.37  +  2.90    "     -    ...  "  :o.98    "    12.98  " 

80.7  44.95  +  2.98    "     -78.95  "  :i  "    :3 

UQi(NQi)f.CsN(^      16  31.39  +  6.59 Cs     -55.4  "  :o.44C8 

UQi(NQi)i.KNQt        0.5  31.98  +  1.72K      =    ...  "  :2.37  NQ,:o.37K 

13  33.40  +  2.72"      -    ...  "  -.2.57    "   :o.57" 

"  25  37.07  +  4.01  "♦  =64.82  "  :i.6o    "    10.76" 

"  45  42. 18  +  5. 16  "      =    .,.  "  :2.84    "    10.84" 

59  41.65  +  6.03  "      =    ...  "  :3  "   :i       « 

80.6  43.71+6.38"      =80.1  "  13.01    "    :i.oi" 

U(^.(N(^)s.RbN(^    25  35.41 +  4.65  Rbt  -59  60  "  :i.4o    "    10.45  Rb 

^       80  34. 66  + II. 01"     -69.49  "  :3         "    :i.oi   " 
•  +  a3.sN(V                     t  +  i9.74N(V 


OXALATE  UOt.CtO4.3H4O. 
100  gms.  HsO  dissolve  0.7401  gm.  UOtCtO«.3H^  at  25^.  (Dittrich,  1899.) 

Equilibrium  in  the  System  Uranyl  Oxalate,  Ammonium  Oxalate 

AND  Water. 

(Colaiu,  1917.) 

Results  at  I5^  Results  at  50^ 

Cms.  per  xoo  Goib.  Gms.  per  xoo  Cms. 

Sat.  Solution.  SffM  Phase.  Sat.  Solution.  SoKd  Phase. 

CoSSTcnh^qS.  ooiCOi.  (nhjjCo*. 

0.47         O  U0bCA.3H/>  I  O  U0^C^4.3H^ 

7.19      2 .  14     "  -hCtm^^o^cfiOfiBfi   5  II      1.36     "  +(NHj,aw,(Ci04), 

8.78  2.99    (NH4),(U(W(CA)«.aHiO+  "       I9.89         8.52    (NH4),(UOj)(C,OJ,+  « 

9.66         6.43        "  +(NH|)|Ci04.HiO  23.82       15.90        "  +(NH4),Q04.I«) 

O  3.69  Omj^lfi^Mfi  O  9.36  CNH4),Q0«3i0 

Two  determinations  at  75^  are  also  given. 

Equilibrium  in  the  System  Uranyl  Oxalate,  Potassium  Oxalate 

AND  Water. 

(Coiani,  X9i6a.) 

Results  at  I5^  Results  at  5o^ 

Gms.  per  100  Gms.  Gms.  per  100  Gms. 

Sat.  Sqhitiop.  SoGd  Phase.  Sat.  Sohitkm.  Solid  Phase. 

ooiCA.   k,ca:  uo,pa-  KtCiO*- 

0.47  O  U0^Q0«.3H^  I  O  VOtCfi^sRfi 

1.34  0.42       «  +K.(U0,),(C,0J,.4H,0  3  45  I    "        **  +K,(U0,),(CA)*4H|0 

3.89  1.83  K,(UOi)(CiOJ,.3iHiO+  "  982  4.83  K,a'O0(C^4),+       " 

3 .  76  1 .  85       -  +K«(UOi),(QOJnoHiO  9  59  5^1        "  +K«(COt),(CA)t^ioB^ 

O.IO  24.30  K«CA.H^+               "  1.22  32.65  K,C,0».HiO+ 

O  24.09                    K«C^«3iO  O  32.75                  KfQOAO 


UBANYL  OXALATE 
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S(H.UBILITY  OF  UrANYL  OXALATE  IN  AqUBOUS  SODHTM  OXALATE  AT  25*. 

(Dittrich,  1899-) 


Gms.  NaaQOi 

Gms.  UO|.C^i^}H/> 
per  xoooc  Sat. 

per  zoocc. 

Solution. 

Solutkm. 

0.6706 

2.0125 

0.33S3 

0.9867 

0.2235 

0.6059 

URANYL  Ammonium  PROPIONATE  2UO,(CiH»Ot)t.NH«C,HsOs.2HiO . 

URANYL  Potassium  PROPIONATE  UO,(C,H»Ot),.KC,H»0,. 

100  gms.  aq.  solution  contain  16.48  gms.  2UOt(CiH6Oi)i.NH4C»H«0j  at  298' 
100  gms.  aq.  solution  contain  2.362  gms.  U0i(C|Hi0i)i  +  0.82  gm.  KC»HiQ» 


at  29.4  ,  atomic  relation,  i :  i  .29. 
URANYL  SULFATE  UO,SO«.3HsO. 


(Rimbadi.  190^) 


Solubility  in  Several  Solvents. 

(de  Coninck,  1901,  1903.) 


Cms.  UO1SO4.- 

Gms-UCS^ 

Solvent 

f. 

jHjO  per  100 
Cms.  Solvent. 

Solvent. 

f. 

sesr^ 

Water 

13.2 

18.9 

Conc.HBr(<i=i.2i) 

12 

16.8 

Water 

15. 5 

20.5 

Cone.  HNO, 

12 

91 

16.2%  Alcohol 

10 

12.3 

Cone.  H2S04((/=i.i38) 

13 

243 

85%  Alcohol 

16 

2.6 

I  Vol.HCl-hi  Vol.  HNO, 

16 

18 

Cone.  HCl 

13 

30 

Selenie  Add  {d=  1.4) 

15 

27 

URANYL  Potassium   SULFATE  UOtSO4.KsSO4.2H8O. 

100  gms.  sat.  aq.  solution  contain  10.41  gms.  UOsS04.KsS04  at  25^  and  23^ 

gms.  at  70.5°.  (Rimbach,  19^ 

Solubility  of  UOsS04.2K,S04.2H,0  +  UOsSO4.K2SO.2H2O  in  Water. 


Cms.  per  100  Gms.  Solution. 


Mol.  %  in  Solid  Phi 


t>  . 

uo,. 

K. 

SO4. 

14 

0.85 

4.19 

S-7I 

50 

6.70 

8.15 

12.37 

80 

14.29 

8.54 

15. 53 

Mono  Salt.  Di  Salt:! 

29  71 

76  24 

12  88 


Gms.  UCSOOt 


Atomic  Relation  in  Sol. 

uoj!     k""'  soT" 

I  :  35-75  :  18.88 

I  :    5.20  :  8.40 

I  :    4.13  •  3  06 

URANIUM  SULFATE  (ous)  U(S04)2. 

Solubility  in  Water. 

(Giolitti  and  Bucci,  1905.) 

Gms.  ViSOdt 

per  100  Gms. 

Sat.  Sol. 

63.2 
9.8 

8.3 
8.1(7.8) 

7-3 

The  determinations  were  made  with  difficulty  on  account  of  the  considerable  tenc 
ency  towards  formation  of  basic  sulfate  and  simultaneous  clouding  of  the  solutioi 

Approximate  Solubility  of  Uranium  Sulfate,  in  Aqueous  Solutions. 

(de  Coninck,  1903.) 

Gms.  Gms. 

U(S0J,.4H,0  s^,^^^  ^._    U(SOJ,.^ 


V. 

per  100  Gms. 
Sat.  Sol. 

SoUd  Phase. 

V 

18 

10.  17 

U(S0«),.8H,0 

93 

25.6 

1332 

<i 

24 

37 
48.2 

62 

19.98 
28.72 
36.8 

37 
48 

63 

Solid  Phase. 

U(S04),.8H,0 
U(SO«),.4H,0 


Solvent. 

Water 

DUuteHCl(i:4) 


per  100  Gms. 
Solvent. 


per  100  Gn 
Sohrent. 


Dilute  Selenie  Add  (1:4)    11. 4     21.7 

Dilute  H2SO4  (i :  4)  10         15.6 

Dilute  HNOs  (1:4)    10.5      18.2      Dilute  Alcohol  (1:4)  11 . 3     12.3 


II 
9 


23 
17 


2 
2 
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Ik  CO(NHt)s. 


Solubility  in  Water  and  in  Alcohols. 

(Camp^ti,  1902;  SpeyoB,  1903.) 

JTE.  —  Speyer's  original  results  are  in  terms  of  Mols.  CO(NHt)f  per  100  moll, 
at  irregular  temperatures. 

In  Water.  In  Methyl  Alcohol.  In  Ethyl  Alcohol 


' 

Gnu. 

Gms. 

Wt.  of  I  cc. 

Cms.  CO(NHa)| 
100  Gms.  HsO 

per 

Wt.  of  X  cc. 

CO(NHt), 

Wt.  of  X  cc. 

CO(NHi)s 

Sohitian. 

. 

SdutioD. 

per  IOC  Gms. 

Solutioo.    ] 

per  xooGms 

CHsOH. 

.CsHiOH. 

I.12Z 

55  9 

• .  • 

0.861 

13.8 

0.8213 

2-5 

I    134 

66.0 

8s- 

o(C) 

0.863 

z6.o 

0.814 

35 

1. 146 

79.0 

108. 

2(C) 

0.869 

20.0 

0.809 

S'O 

1.156 

93  0 

0.876 

24.0 

0.806 

6.5 

1.165 

106.0 

0.890 

30. 0 

0.804 

8-5 

I    173 

120.0 

0.908 

37  0 

0.803 

10.5 

1. 180 

132.0 

0.928 

47  0 

... 

13  0 

1. 187 

• 

145  0 
,1   fl   f 

1      «    J 

•         fl 

■    •    • 
A          • 

• .  • 

... 
• — « 

175 

o  gms.  abs.  methyl  alcohol  dissolre  21.8  gins.  CO(NHt)t  at  19.5^. 

ogms.  abs.  ethyl  alcohol  dissolve  5.06  gms.  CO(NHt)t  at  19.5^.      (de  Bmyn,  1903.) 


Solubility  of  Urea  in  Alcohols. 


Gms.CO<NU,), 

'.~— "f    ""^^V 

Gms.CO(NH^ 

AlooboL 

f. 

per  xooGms. 
Solvent. 

AIooIk^. 

f. 

per  xoo  (jms. 
Solvent. 

thyl  Alcohol 

—  12 

II 

Isopropyl  Alcohol 

19.4 

5.76 

(( 

0 

14.2 

<< 

20 

6.17 

« 

19 

20.9 

(I 

81 

23.46 

11 

40 

36.4 

Isobutyl  Alcohol 

0 

1. 01 

« 

62 

66.6 

« 

19 

X65 

(( 

71 

107.4 

(( 

41 

3.12 

lyl  Alcohol 

-  9 

2.69 

« 

60 

4.40 

« 

0 

3.26 

« 

80 

6.34 

u 

18 

5 

« 

98 

10 

« 

41 

9.45 

Isoamyl  Alcohol 

20 

1. 18 

« 

60 

16.3 

(( 

60 

3.41 

« 

81 

30.8 

« 

80 

4.88 

pyl  Alcohol 

0 

1.65 

« 

83 

5.24 

« 

20 

2.56 

u 

98 

6.15 

« 

40 

5." 

Capryl  Alcohol 

19.4 

0.56 

« 

60 

7.72 

« 

98 

2 

« 

80 

12.28 

Ally  Alcohol 

19.4 

9  37 

i( 

98 

18.06 

3LUBILITY  OF 

Urea 

IN  Ethyl  Acetate  containing 

Small  Amounts 

OF  Water  at  25®. 

(Lewis  and  Burrows,  19x2.) 

Sum.  HX>perxoo 
Gms.  Solvent. 

Gms.  Urea 
per  100  Gms. 

Gms.  Hipper 
xoo  Gms.  Solvent. 

(^ms.  Urea 
per  xoo  (Jms. 

tMAcetate+H^ 

I 

Sat.  Sol. 

(Ethyl  Acetate+IUO). 

Sat.  SoL 

0 

0.080 

1.677 

0.308 

0.652 

0.148 

2.006 

0.328* 

1. 112 

0.198 

2.138 

0.342 

1.638 

0.296 

3.234 

o.343t 

A  itooad  liquid  phase  was 

luspected  here. 

t  A  second  liquid  phi 

«e  oottld  be  dMtti«iikh0d. 

UBI4 


738 
SoLUBiLiTT  OP  Urea  in  Ethtl  Ethss. 

(Gortner,  1914.) 


'  When  0.3255  gm.  urea  was  extracted  in  a  Soxhlet  apparatus  with  anhydroos 
ether  for  48  hours,  the  extract  was  found  to  contain  0.072  gm.  urea.    An  approxi- 
mate estimate,  based  on  the  volume  of  liquid  and  the  number  of  siphonings  per 
hour  indicates  a  solubility  of  0.0004  S^*  urea  per  100  cc.  of  ether. 
100  gms.  glycerol  dissolve  about  50  gms.  urea  at  ^5^. 
100  gms.  pyridine  dissolve  0.96  gm.  urea  at  20-25^  (DefaB,i9i7) 

100  gms.  aq.  50%  pyridine  dissolve  21.53  gms.  urea  at  20-25^ 


Diphenyl  UREA. 

100  gms.  H4O  dissolve  0.015  Rn*  diphenyl  urea  (sym  or  uns.?)  at  20-25*. 

pyridine  dissolve  6.85  gms.  diphenyl  urea  (sym  or  uns.?)  at  20-35'. 

AQ-  50%  pyridine  dissolve  5.3  gms.  diphenyl  urea  (sym  or  uns.?)  at 

(IkiiD.19170 


14 


<l 


aO-25". 

ThioUBSA  NH,.CS.NHt. 

100  gms.  HiO  dissolve  9.1  gms.  thiourea  at  20-25^. 

pyridine  dissolve  12.5  gms.  thiourea  at  20-25^. 

aq.  50%  pyridine  dissolve  41.2  gms.  thiourea  at  20-25^ 


II 


<i 


(Dehfl,x9n) 


Allyl  ThioUEEA  (Thiosinamine)  NH,.CS.NH.CtHi. 

100  cc.  HtO  dissolve  about  5.9  gms.  NHj.CS.NH.CiHi  at  15-20". 

100  cc.  90%  alcohol  dissolve  about  50  gms.  NHj.CS.NH.CiHs  at  15-20°. 

(Squire  and  Caintt.  i^SJ 


Phenyl  ThioUEEA  (Phenyl  thiocarbamide)  CS.NH,.NHC«H». 

Solubility  in  Water. 

(Rothmund,  1900;  BilU,  1903;  Hollman  and  Antusch,  1894;  Bogdan,  1902-03.) 

One  liter  aq.  solution  contains  2.12  gms.  CS(NHj).NHCeH»  at  20**  (B.), 
and  2.4  gms.  at  25®.  (H.  and  A.).     Bogdan  gives  2.547  g^s.  at  25**. 


Solubility  of  Phenyl  Thiourea  at  25*  in  Aqueous  Solutions  of. 


Potassium  Nitrate 

. 

Sodium  Nitrate. 

(Bogdan,  1902-03.) 

(Bogdan,  1901-03.) 

Gnu.  Mols. 

Gms.  pet 

Gms.  MoLh. 

Gms.  prr 

KNOjpcr 

1000  Gms.  RsO. 

NaNOaper 
xooo  Gms. 

Tooo  Gms 

.  HjO 

zooo  Gms. 
HjO. 

NaNOj. 

NHCeHi^ 

1.045 

105 -7 

2.38 

1.024 

87.14 

2. 26 

o-5"3 

51.84 

3.48 

0.5065 

43    10 

2  .46 

0.2026 

20. 50 

2  54 

0.2031 

17.28 

2    51 

0.1007 

10.19 

3.56 

0.0986 

8-39 

2-53 

0  .0503 

509 

2-55 

0  0540 

4.59 

2-54 

00333 

3  36 

2-55 

00335 

2.84 

2.54 

739  Phenyl  ThioUBI4 

iiuTY  or  Phenyl  Thiourea  in  Aqueous  Salt  Solutions  at  20'. 

(Bihz,  1903;  Rothmund,  190a) 

MilHmnb  and  the  Equivaknt  Gms.  CS(NH^NHCA  Dissolved  per  Liter  of 
Aqueous  Salt  Solution  of  Concentration: 


BUB.          f 

aas  Nonnal 

O.S  Nonnal. 

I  Normal 

MiDimbli. 

Cms.      Mmimols. 

Gms.     Millimoh. 

Gms. 

Millimols. 

Gms. 

"•95 

1.97      ] 

[2.82 

1.96     ] 

12.03 

1.83 

10.69 

1. 61 

\ 

14 

17 

2.15      ^ 

t4 

4 

2.21      ] 

14  53 

2.22 

14.91 

2.27 

^o« 

13 

51 

2.05      ] 

[2 

.84 

1.96      ] 

[I 

.78 

1.79 

9.98 

1-52 

13 

.12 

1.99      ] 

[2 

92 

1.97      ] 

[2 

.33 

1.86 

10.44 

1-59 

3.)» 

13 

.98 

2.13      ] 

13 

.98 

2.13      3 

t3 

90 

2.12 

•  •  • 

•  •  • 

14 

S3 

2.21      ] 

C4 

90 

2.27      ] 

15 ' 

23 

2-33 

•  •  • 

•  •  • 

13 

.96 

2.13      ^ 

^3 

.96 

2.13      ] 

t3 

93 

2.12 

13 -73 

3.10 

»« 

13 

.40 

2.04      J 

[2 

.78 

1-95    ^ 

[I 

54 

1-75 

9-43 

1-43 

3, 

13 

40 

2.04      ] 

[2 

95 

1.97    ] 

[2. 

14 

1.8s 

10.74 

1.63 

13 

50 

2.05      ] 

t3 

35 

2.04    ] 

[2. 

.80 

1-95 

11.76 

1.79 

13 

.86 

2. II     : 

13 

.60 

2.06    ] 

f3 

.13 

1.99 

•  •  • 

•     •     • 

13 

.40 

2.04     ] 

[2 

73 

1.94    ] 

[2. 

19 

1-85 

10.54 

1. 60 

14 

.12 

2.15     J 

C4- 

48 

2.21     ] 

[4. 

31 

2.18 

14.60 

2.23 

13 

.89 

2.12     ] 

f3 

85 

2. II     ] 

t3 

52 

2.05 

12.82 

1.96 

14 

52 

2.21     : 

14 

65 

2.23    ] 

t3- 

80 

2. II 

12.51 

1.92 

I 

13 

25 

2.03     ] 

[2. 

49 

1. 91     ] 

[I 

II 

1.69 

8-73 

^'11 

1 

14 

.22 

2.16     ] 

C4 

44 

2.19    ] 

[4. 

39 

2.18 

14.22 

2.17 

\ 

13 

29 

2.04     ] 

[2 

52 

1. 91     ] 

[I. 

OS 

1.68 

8.58 

"^'Z^ 

■ 

13 

75 

2.09     ] 

^3 

65 

2.08    ] 

^3 

07 

1.98 

12.21 

1.86 

« 

14 

15 

2.15     : 

[4. 

05 

2.14     : 

13- 

58 

2. 06 

12.56 

1.92 

13 

.28 

2.02     ] 

[2. 

83 

1-95     3 

[I. 

90 

1. 81 

10.02 

I  52 

13 

.98 

2.13       3 

[4. 

07 

2.14     ] 

t4 

39 

2.18 

13.96 

2.13 

1 

13 

94 

2.12       ] 

t3' 

77 

2- 10       ] 

f3 

32 

2.04 

12.57 

1.92 

t 

14. 

34 

2.18       ] 

^3 

82 

2. II       ] 

=3 

06 

1.98 

11.52 

1-75 

)« 

13 

.19 

2.00       ] 

[2 

•35 

1.87     : 

[Q 

■85 

1.63 

8.30 

1 .27 

jbilitt  op  Phenyl  Thiourea  in  Ethyl  Alcohol  Solutions  op 

Several  Salts  at  28®. 


CThorin.  1915.) 

Normality 

Mob. 

Normality 

Mob. 

of  Salt 
in 

NH^^S.NHCA 
per  xoo  Gms. 

Salt. 

ofSaH 
in 

NH..CS.NH.Q 
per  100  Gms 

QHdOH. 

Sat.  Sol. 

QHcOH. 

SaLSoL 

(pore  CfH^H) 

0.2065 

Nal 

0.043 

0.2102 

0.168 

0.2274 

u 

0.086 

0.2148 

0.337 

0.2360 

a 

0.172 

0.2198 

0.673 

0.2440 

ti 

0.343 

0.2271 

1.346 

0.2494 

a 

0.685 

0 .  2359 

0.061 

0.2I0I 

NaBr 

0.022 

0.2098 

0.122 

0.2135 

a 

0.043 

0.2194 

0.244 

0.2194 

a 

0.086 

0.2165 

0.487 

0.2279 

u 

0.172 

0.2257 

0.975 

0.2372 

Phenyl  ThioUBSA 


740 


Solubility  of  Phenyl  Thiourea  in  Mixtures  of  Ethyl  Aloohql 

AND  Water  at  25^ 


GflBS* 

r 

Gms. 

Vol. 
per  cent 
Akohol. 

NHCA 

Sp.  Gr. 
of 

Vol. 
percent 

C^NHi} 
NHCtHf 

Sp.Gr. 

periooGmB. 

Solotioas. 

perxooGms. 

SohitioBs. 

Solvent. 

SolTent. 

TOO 

3   59 

•    •   • 

6s 

3  40 

0.9018 

95 

4.44 

0.8300 

60 

2.80 

09128 

90 

4.69 

0.8389 

SO 

1.87 

0.9317 

8S 

4.99 

0.8544 

40 

I    13 

0.9486 

80 

4.70 

0.8679 

as 

0.56 

0.9679 

75 

4-45 

0.8810 

IS 

0.38 

0.9788 

70 

3  92 

0.8915 

0 

0.24 

09979 

See  remarks  under  a  acetnaphthalide,  p.  13. 


Solubility  of  Phenyl  Thiourea  in  Aqueous  Solutions  of  Pro; 

and  of  Ethyl  Alcohol  at  25**. 

(Bogdan,  x9o>-03.) 


In  Aq.  Propyl  Alcohol. 

Gms.  per  xooo  Gms.  HsO 


G.  Mols. 

CtHrOHper 

xooo  Gbis. 

HsO. 


CsHtOH. 


CS(NHa) 
NHCA. 


1.03s  ^2  10  3-5^7 

0*5448  32.688  3  124 

0.1059    6.354  2.643 

0.05526   3.316  2.599 

o. 04854    2.912  2.586 

In  Propyl  Alcohol  at  0°. 

1 .000  60.06  1. 21 

o.ioo              6.01  I  047 


In  Aq.  Ethyl  AkohoL 

Gms.  per  xooo  Gms. 
CtHcOH. 


G.Mols. 
CsHiOHper 
xooo  Gms. 
HsO. 


I . lOIO 

O'SSSS 
0.1094 

0.05018 

0.03271 


49.60 
24.12 

4.932 
2.26 

1-473 


3  19 

2.93 
2.62 

2 
2-577 


=1^-3 


-.1 

S9 

^7 


Solubility  of  Phenyl  Thiourea  in  Aqueous  Solutions  of  Acetoi*-  ^k:^ 
Mannitol,  Cane  Sugar,  Dextrose,  and  Urea. 

(Bogdan,  1902-05.) 


Afraeotts 

Non£lectro* 

lyte. 

(CH,),CO 

(( 
it 

C^,(OH), 

CijHjjOii 
i( 

a 
«« 

M 
U 


25 

« 
« 

25 

« 
it 
U 

O 
u 


Gms.  per  xooo  Gms. 
H|0 

NoaElec-  CS(NH^ 

trolyte.  NH.C|Hs. 

7.478  2.667 

2-513  2.579 

1.908  2.573 

182. iz  3.04 

91.05  2.78 

33^.6  3.457 

170.4  3  0x5 

34.36  2.634 

18 . 28  2 . 596 

10.09  2.572 

342.18  1.420 

34-23  X.044 


Aqneoos 

NooSlectro- 

lyte. 

<i 
tt 
tt 

u 

CO(NH,), 

tt 
tt 
« 
«< 
M 
M 


25 

it 

tt 
tt 
tt 
tt 
tt 
tt 
it 
i* 

o 

it 


Gms.  per  xooo  G 
HfO 

NooElec- 
txvilyte. 

180.40 

90.46 

29.29 

18.01 

9  554 

63.08 

29  93 
6.132 

4.942 

2.009 

60. ZI 

6.01 


jQB" 


xoo 


741  URKIDS 

OF  OLUCOn  CHtOH.(CHOH)i.CH  :  N.CO.NHa. 

cms.  absolute  ethyl  alcohol  dissolve  0.04  em.  ureide  of  glucose  at  25^ 

^*                 85.6%         "  "       0.73    "  '^  '^ 
-i                  i(  II 

(Schoorl,  1903.) 


methyl  akohol 


0.22 


TEUIN  (Ethyl  Carbamate)  NHt.COt.CiHf.    (See  also  p.  296.) 
Solubility  op  Urbthan  in  Several  Solvents. 

(Speyen.  190a.) 

Interpolated  and  calculated  from  the  original  results  which  are  given  in  terms 
molecules  uretban  per  100  mob.  solvent. 


o 
10 

20 

25 
30 
40 


o 
10 

IS 
20 

y> 
40 


o 
10 

IS 
30 

as 
30 

40 


Solubility  in  Water. 


Wt.ol 
X  cc. 
Sola, 
tiao. 


023 

033 
042 

060 

073 
1.078 

I   065 


COmHa) 

100  Moh» 
HjO. 

3 -61 
6.0 

15.0 
31  0 
50. o 
65. o 

77  o 


Cms 
COCNHt) 

OCaHiPtf 

too  Gnu. 

HjO. 

17.8 
29.7 
74.2 

IS3-3 
247-3 
3" -4 
380.7 


Solubility  in  Ethyl  Alcohol. 


Wt.of 

I  GC 

Solo. 


Mob. 
CO(NH|) 


08914 

0930 

0950 

0968 

0.98s 

I   001 

I   035 


xoo 
CtH^H. 

23  91 

36. 0 
43  o 

50.0 

59  o 
70.0 
88.0 


Cms. 
CO(N%) 
OCA  per 
100  Cms. 
CsHsOH. 

46.26 
69.6 
89.2 
96.7 
114. 1 

135-4 
170.2 


Solubility  in  Chloroform. 


Cms. 

COmHs) 

OCA  per 

100  Gin. 

CHCb. 

20.6 

306 

34  4 
39  6 
44.8 
50. o 

59  7 


Solubility  in  Methyl  Alcohol. 


r- 

Wt.of 
I  cc. 
Sohi. 
tiao. 

0.956 

0  977 
0989 

1. 000 

1. 013 

1  024 

I  045 


Mols. 
COCNHt) 

OCA  per 

100  MguT 

CHiOH. 
31    18 

41  O 

47-5 

545 
62.5 

72.0 

89.0 


Ohm. 


jpef 
100  Gnu. 
CHsOH. 

86.76 
114. 1 
132.1 

151-7 

173  9 
200. 3 

247-7 


Solubility  in  Propyl  Alcohol. 


r 

Wt.of 
I  cc. 
Sola- 
tioa. 

0880 
0.906 
0923 
0942 
0963 
0983 
1. 025 


Gins. 
CO(NH|} 


100  Gmt. 
CAOH 

28.9 
46.0 

59 

75 

89 
100. 9 

126. 1 


3 

7 
o 


Solubility  in  Toluene. 


Wt.d 
I  cc. 

OOIU- 


0.887 

0874 

87s 
883 

902 

927 

o  995 


o 
o 
o 
o 


Mob. 

comHs) 

100  MabT 
CACHf. 

1-77 
50 

10. 0 

16.0 

25  o 
44  o 
85  0 


Gms. 
CO(NBt) 
OC^  per 

100  GflM. 


1. 71 
4.84 

9.68 
15.48 
24  18 

43  S« 

82.24 


100  gma.  sat.  sohition  in  liqind  €0%  contain  4  gms.  urethan  at  the  critical  tcm- 
33*5*;  ^  30.5*  the  mixture  separates  with  two  layers.    (Bsckaer,  190S-06.) 


100  gms.  pyridine  dissolve  21.32  gms.  urethan  at  20-25*. 

100  gma.  aq.  50%  psrrkline  dissolve  loi.i  gms.  tuiethan  at  K>-25*. 


CDcha.  1917.) 


XJBITHAN 
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SOLUBIUTY  OF  URBTHAN  DbRIVATIVBS  IN  WaTER. 

(Odaini,  19x5) 


Name. 

Detonal  (Diethyl  Aceturethan) 
Epronal  (Ethylpropyl  Acetiuethan) 
Dipronal  (Diprop>4  Acetiuethan) 
Probnal  (Propylbutyl  Aceturethan) 
Dibnal  (Dibutyl  Acetiuethan) 
Oenanthyl  Urethan 
n  Isoamyl  Urethan 
a  Bromethyl  Propyl  Aceturea 


Focmuk. 

(CA)tCH.oojm.co.ocA 

(CiH«)(C|H,)CH.CO.NH.CO.OCA 
(C|H,)CH.CO.NH.CO.OCiHc 

(CA)(C«H»>CH.CO.NH.CO.OCA 

(C«H«)tCRCOJm.00.OCiHc 

CH«(CH0iCOJm.CO.OCtHi 

(CiH«)sCHjm.CO.OCA 
(CiH|)(C|HT)CBr.CX)JNH.CX)J<IH« 


r. 

GmCmpd. 
per  100  Cms. 

•  » • 

cold 

0.526 
0.H3 

20 

0.040 

20 

•  •  • 

0.032 
0.008 

•  •  • 

0.021 

20 

0.4W 

20 

0.041 

Distribution  of  Urethan  Dbrivativbs  between  Water  and  Ouvb  Oil 


Name. 

Ethyl  Urethan 
Methyl  Urethan 
Aceturethan 
Epronal 

Detonal 

Veronal  (diethylbar- 
bituric  add) 


Formofau 

NHfCOOCA 
NHtCOOCHi 
CHaCONH.COOCaHi 
(C|H«)(CHt)CH.CO.NH.CO.OCA 

(CtH|)sCH.C0.NH.C0.0QH« 
I  C0(NHC0),C.(CiH«)t 


ord. 

ord. 

17-20 

« 


Gms.Cmpd.per   ]>istiil» 

100  cc  Coot* 

^H.0     CMiveOa    cS^ 


Layer. 

4.52  0.615  0.136(1) 

7.50  0.27s  0.037(1) 

2.94  0.389  0.132(2) 

0.076  0.257  3.3(2) 

0.122  0.213  1-^(2) 

0.326  0.549  1.7(2) 

o.x8o  0.020  0.11(3) 

0.268  0.032  0.12(a) 


(z)  Baum,  1899;  H.  von  Meyer,  1909. 


(3)  Odaka,  1915. 


URIC  ACID  C»H4N«0i. 

Solubility  in  Water. 

(Blarez  and  Denizes,  1887;  at  15"  Magnier,  1875.) 


f. 

Gms.  C»H4N40i. 
per  100  Gms. 

*•. 

Graft.  C»ELN40s 
per  100  Cms. 

♦•. 

Gm.<i.  C»H«N«Qi 
per  TOO  Gms. 

H2O. 

HaO. 

HaO. 

0 

0002 

30 

0.0088 

70 

0.0305 

10 

0.0037 

40 

O.OI23 

80 

00390 

IS 

0.0053 

SO 

0.0170 

90 

00498 

30 

0.006 

60 

00230 

100 

0.0625 

One  liter  of  very  carefully  purified  CO2  free  water  dissolves  0.0253  gm.  uric 
acid  at  18°.  Constant  agitation  and  temperature  were  employed.  With  finely 
divided  uric  acid,  saturation  was  reached  after  one  hour.  The  amount  dissolved 
was  determined  by  the  diflFerence  in  weight  between  the  amount  of  sample  taken 
and  that  remaining  undissolved.  (His,  Jr.  and  Paul,  z9oc.) 

One  liter  of  pure  COi  free  water  dissolves  0.0649  ff^'  uric  acid  at  37®.  The 
amount  dissolved  was  determined  by  diflFerence  and  only  20-25  minutes  agitation 
allowed  for  saturation.  It  is  stated  that  on  long  contact  with  water,  the  uric 
acid  breaks  down  and  the  solubility  and  conductivity  increase  directly  with  time. 

(Gudzeit,  1909.) 
One  liter  of  water  dissolves  0.0645  gm.  uric  acid  at  37®.    (Bechhold  and  Ziei^,  1910O 

One  liter  of  serum  dissolves  0.9  gm.  uric  acid  at  37*.  " 


It 


743  UBIC  ACID 

Solubility  of  Uric  Acid  in  Aqueous  Solutions  op  Acid  at  iS"*. 

^ _.  Cms.  Uric  Acid 

Add.  t.        ,.^  p         ^  P*'  »ooo  cc 

Hydrochloric  i  3.65  0.0236 

0.0263 
0.037s 

Sulfuric  I  4.9  0.0227 

0.0205 
0.0183 

Additional  data  for  the  solubility  of  uric  acid  in  aqueous  sulfuric  acid  are  given 
by  Tafel  (1901).  A  saturated  solution  of  crystallized  uric  acid  in  80  wt.  per  cent 
aqueous  H^Oi  was  prepared  by  warmine  to  about  120^  and  allowing  to  stand. 
Portions  of  the  clear  solution  were  diluted  with  increasing  amounts  ot  water  and 
the  mixtures  allowed  to  stand  many  days  in  closed  flasks  which  were  frequently 
thaloen.  The  precipitated  uric  acid  was  then  filtered  off  and  weighed  and  the 
amount  remaining  m  solution  calculated  by  difference.  The  following  results 
obtained. 


(His.  Jr.  and  Paul.  1900.) 

Coocentfation  of  Aq.  Add. 

Percent 

I 

3-65 

3-7S 

13.69 

6.24 

22.77 

I 

4-9 

3-2 

15-67 

6.4 

31 -34 

WL  %  of  aq.  H1SO4  72s    70. S    68        66.5    62.5    59.5 

Gms.  uric  add  per  100  gms. 
aq.  HftS04  6.45    3.85    1.60    0.64    0.35    0.312 

An  approximate  determination  of  the  solubility  of  uric  acid  in  alcohol  by  ex- 
traction m  a  Soxhlet  apparatus,  gave  0.00008  gms.  per  100  cc.  A  similar  determi- 
nation with  ether  as  solvent,  gave  negative  results.  (Gortner.  19x4.) 
too  Kms.  95%  formic  acid  dissolve  0.0^  gm.  uric  acid  at  20®.  (Aschan.  19x3.) 
pyridine  dissolve  0.21  gm.  unc  acid  at  20-2^®.  (Delm,  X9X7.) 
••       aq.  50%  pyridine  dissolve  0.75  gms.  uric  acid  at  20-25".  " 


VMJSRIC  ACID  n  CH«(CHs).COOH  (n  Propyl  Acetic  Acid). 

When  valeric  acid  is  shaken  with  water  at  16",  two  layers  are  formed. 

too  gms.  of  the  aqueous  layer  contain  3.4  gms.  CHs(CHi)iC(X)H. 

too  gms.  of  the  add  layer  contain  90.4  gms.  CHi(CHs)iCOOH. 

OLaeben  and  Roisi.  iSji.) 


Distribution  op  Valeric  Acid  between  Benzene  and  95.8%  Sulfuric 

Acid. 

(Gurwitsch,  19 14.) 

The  mixtures  were  made  at  o"  and  brought  to  equilibrium  by  shaking  for  5 
minutes  at  18**,  and  allowing  to  stand  over  night. 

'  Gw.  Valeric  Add  per  xoo  Cms.  Gms.  Valeric  Acid  per  too  Gms. 


Benaeoe  Layer. 

IltSO«Uyer. 

Benzene  Layer. 

H,S04  Uyor 

7.60 

46.4 

I 

36.7 

4.78 

44.8 

0.58 

35-2 

SM 

435 

0.29 

32.7 

2.61 

41.4 

0.20 

30-7 

1.62 

395 

0.04 

26.1 

1.48 

38.1 

0.007 

23.8 

The  coefficient  of  distribution  of  isovaleric  acid  between  benzene  and  water  at 
room  temperature  is,  cone,  in  CtHt  -i-  cone,  in  HsO  ^  2.744.  (King  and  Narracou.  X909) 


VALI&AMIDS8 


744 


Distribution  op  Valbxamidbs  between  Water  and  Olive  Oil  at  15*. 

(Hunat,  1903-) 

Cms.  Cmpd.  per 
per  100  cc 


Amide. 


Fomuik. 


Valeramide 

Valerethylamide 

Valerdiediylamide 


Water 
Layer. 

CHa(CH,),CONH,  0.769 

CH,(CH,),C0NH(CiH6)  1.029 

CH,(CH,),C0N(C2Hb)«  o  .  231 

Valerdimethylamide    CH,(CH,),CON(CH,),  o.qii 

Lactdiethylamide        CHiCH0HC0N(CtH6)«  i .  256 

VANILLIN  C«Hi.CHO.OCH«.OH,  1.3.4. 

100  gms.  HsO  dissolve  i  gm.  vanillin  at  20-25®. 

100  gms.  pyridine  dissolve  316  gms.  vanillin  at  20-25®. 


Olive  Oa 
Isytt. 

0.241 
0.261 

1-339 

0.379 
0.194 


Itatio 

COBC^ 


0.313 
0.254 

5-797 
0.416 

0.154 


(DekB.1917) 


Distribution  of  Vanillin  between  Water  and  Ether  at  25^ 

(Marden,  19x4.) 
Gms.  Vanillin  per  100  cc. 
fi^  Layer. 


Dist.Caef. 

0.108 
O.IIO 
0.104 


Ether  Layer. 
0.0164  0.1294 

0.0242  0.1854 

0.0403  0.3310 

Fusion-point  data  for  mixtures  of  vanillin  and  orthovanillin  are  given  by 
Noelting  (1910).  Qualitative  solubilities  of  orthovanillin  in  a  number  ofsolveots 
are  also  reported.  Data  for  the  sintering,  melting  and  clear  liquid  points  for 
mixtures  ot  vanillin  and  an  extensive  series  of  compounds  are  given  by  Lehmann 
(1914). 

VERATBINE  CrHuNOn. 

Solubility  in  Several  Solvents. 


Solvent. 


f. 

Gms.  Veratrine 

per  100  Gms. 

Solvent. 

Authority. 

25 

0.057 

(u.  s.  P.  vm.) 

20 

O.II4 

(Zalai,  1910.) 

Old. 

6 

(Barani&Barlisetto,i9"0 

20 

37 

(Scholtx,  i9n.) 

20 
20 

17s 
83 

<4 

20 

271 

41 

20 

1-39 

(Zalai,  19100 

Water 
Water 

3%  HsBOa  in  Aq. 
50%  Glycerol 
Aniline 
Pyridine 
Piperidine 
Diethylamine 
Oil  of  Sesame 


VERATBOLE  C<H4(0CH,),. 

F.-pt.  data  for  mixtures  of  veratrole  and  p  xylene  are  given  by  Patemo  and 
Ampola  (1897). 

VERONAL   (DiethylbarbituricAcid)CO<(NHCO),>C(C,H*)t.  See  also  p.  742- 
100  cc.  HjO  dissolve  0.625  gm.  veronal  at  15-20**.  (Squire  &  Caino.  m^ 

100  cc.  90%  alcohol  dissolve  11.7  gms.  veronal  at  15-20®. 
100  cc.  ether  dissolve  8.7  gms.  veronal  at  15-20^*.  " 


VESUVIN. 

100  gms.  water  dissolve    8.5  gms.  vesuvin  at  20-25". 

**       pyridine  "       ii.i 

aq.  50%  pyridine       *'      314 


(Debii.i9iTJ 


M 


14 


«« 
44 


II 
44 


745  WATER 

iTEB  H/). 
Solubility  of  Water  in  Benzene,  Petroleum  and  Paraffins  Oil. 

(Groschufif,  191 1.) 

rhe  synthetic,  sealed  tube  method  was  used  and  the  experiments  were  made 
h  very  great  care.  The  mixtures  were  first  superheated  sufficiently  to  bring 
the  water  into  solution  and  then  cooled  until  a  fine  mist  was  formed.  The 
iperature  of  appearance  and  disappearance  of  this  fine  mist  was  determined  re- 
tedly.  The  benzene  was  of  (4o  =  0.8799.  The  petroleum  was  American 
xx  white,  oi  d  ^  0.792.  It  was  freed  from  HsO  by  distilling  3  times  from 
ited  Na  and  boiled  at  190-250**  at  atmospheric  pressure.  Tne  paraffine  oil 
I  first  heated  to  120-130  and  then  distilled  twice  under  vacuum  over  melted 
and  once  without  Na.  Its  ^i^u  »  0.883  ^"d  b.-pt.  was  200^-300**  at  10  mm. 
ssure. 
tesults  for: 

ItO  +  Benzene.  HiO  +  Petroleum.  HtO  +  Paraffine  Oil. 

^      \   f  •  ^  ■>  f-  ^  •   "> 

Gms.  H^  f»  Gms.  H|0  ^*  Cms.  Bfi 

per  too  Cms.  S(^        '   per  100  Gms.  Sol.  *  per  xoo  Gms.  Sol. 

0.0012  59  0.031         +16         0.003 

0.005  61  0.03s  50         0013 

0.007  66  0.043  ^5  0.022 

0.008  79  0.063  73  0.030 

0.012  85  0.075  77  0035 

0.026  94  0.097  94  o-^SS 

Ibservations  on  the  solubility  of  water  in  essential  oils  are  given  by  Umney  and 
iber  (1912). 

WON  Xe.  Solubility  in  Water. 

(von  Antropoff,  190^10.) 

lie  results  are  in  terms  of  the  coef.  of  absorption  /?,  as  defined  by  Bunsen  (see 
!^)  and  modified  by  Kuenen  in  respect  to  tne  substitution  of  mass  for  volume 
rater. 

t*.  o*.  xo*.  lo*.  30*.  40*.  so*. 

bs.  Coef . /?         0.2180    0.1500    0.1109    0.0900    0.0812    0.0878 


••■  1 

vims.  Ofcr 
per  100  Gms.  S(4. 

r. 

.3 

0.030 

—  2 

23 

0.061 

+18 

40 

O.II4 

23 

55 

0.184 

30 

66 

0.255 

36 

77 

0.337 

SS 

00  gms.  95%  formic  acid  dissolve  0.71  gm.  trinitro-m-xylene  (m.  pt.  173®)  at 

5*.  ^  (Aschan.  1913-) 

.-pt.  data  for  mixtures  of  2.3,  dinitro-^xylene  and  2.6,  dinitro-/>-xylene  are 
m  by  Blanksma  (1913). 

UENOL  1.3.4,  C«H..(CHi)s.OH. 

jcibility  of  Aqueous  Alrlalinb  Solutions  of  Xylenol  with  Several 
Organic  Compounds,  Insoluble  in  Water. 

(Sheuble,  1907.) 

*o  5  cc  portions  of  aq.  KOH  solution  (250  gms.  per  liter)  were  added  the  given 
ounts  ot  the  aq.  insoluble  compound  from  a  buret  and  the  xylenol,  dropwise, 
11  sc^ution  occurred.    Temperature  not  stated. 

Comptosition  of  Homogeneous  Solution. 
/ * , 

oc  Aq.  KOH.  cc.  Aq.  Insol.  Cmpd.  Gms.  XylenoL 

5  2  (=  1.64  gms.)  Octyl  Alcohol  (i)      i 

5  5  (=4.10    "   )  "  1.7 

5  2  (=1.74    "   )  Toluene  4.1 

S  3  (=2.61     "   )        "  5 

1)  Vkt  BonMl  Mcoodary  octyl  alcohol.  U.»  the  vxalled  capryl  alcohol,  CH«(CHt)».CH(OH)CRc. 
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TTTIBBIUM  CobaltiCYANIDX  Yb,(CoC:«Nt)s.9HsO. 

1000  gms.  aqueous  10%  HCl  (du  »  1.05)  dissolve  0.38  gm.  of  the  salt  at  25'. 

(James  and  WiUud,  igii) 

TTTIBBIUM  OXALATE  Ybi(Cs04)i.ioH,0. 

SCM.UBILITY  IN  Water  and  in  Several  Aqueous  Solutions. 

Aqueous  Solution  of: 

Water 

(NH4),Ci04.I«) 
Methylamine  Oxalate 
Ethylamine  Oxalate 
Triethylamine  Oxalate 
Sulfuric  Add  (in) 

*  The  authors  do  not  state  whether  their  figures  are  for  anhydrous  or  hydrated  salt. 

TTTIBBIUM  Dimethyl  PHOSPHATE  Ybi[(CH.),PO«]s. 

100  gms.  HjO  dissolve  1.2  gms.  Ybj[(CHg)jP04li  at  25®  and  0.25  gm.  at  95'. 

(Morgan  and  Jama.  X9i4-) 

TTTIBBIUM  SULFATE  Ybt(S0«)i.8H/). 

Solubility  in  Water. 

iCkvt,  190a.) 


Per  cent  Cone. 
ofAq.SoL 

f. 

pSTol^S-^V              Authority. 

• .  » 

25 

0.000334 

(Rimbach  and  Schubert,  t909-) 

326 

ord. 

0.095 

S-24* 

(Oeve.  xgoa.) 

20 

it 

(Grant  and  James,  x9i7<) 

20 

t( 

S.86* 

M 

20 

tt 

2.05* 

H 

4-9 

it 

0.372 

(Ckve,  x9oa.) 

f. 

Gms.  Ybt(SO«)s 

per  100  fms. 

HiO. 

f. 

Gms.  YbKSO«)s 
per  100  Gms. 
HaO. 

t\ 

Gnis.YMSQi)i 

per  100  GiDi> 

H,0. 

0 

44.2 

55 

"•5 

80 

6.93 

^S'S 

34-6 

60 

10. 4 

90 

583 

35 

19. 1 

70 

7.22 

100 

4.67 

TTTIBBIUM  Bromonitrobenzene  SULFONATI  Yb(CtHtBr.NO,.SQi,  I43)«-- 
I2H,0. 

100  gms.  sat.  solution  in  water  contain  7.294  gms.  of  the  anhydrous  salt  at  35  • 

(KaU  and  Janxs,  i9U) 

YTTRIUM  CHLOBIDI  YCls. 

100  gms.  alcohol  dissolve    61. i  gms.  YCU  at  15**.  (Matignoo,  i9<^) 

60.5  gms.  YCU  at  20^  (Maiignoo.1909) 

"        pyridine  dissolve    6.5  gms.  YCU  at  15**.  (Maiignoo.  190^) 

YTTBIUM  CobaltiCYANIDI  Y,(CoC.N.),.9H,0. 

1000  gms.  aq.  10%  HCl  (dn  =  1.05)  dissolve  2.78  gms.  of  the  salt  at  25*-   ,, 

a*niesandWilkDd,i9it) 

YTTBIUM  QLYCOLATI  Y(C,H,0,),.2H,0. 

One  liter  of  water  dissolves  2.447  gms.  of  the  salt  at  20**. 

Jantsch  and  GcHnkiaut.  191M9U  J 

YTTBIUM  lODATI  Y(I0,)t.3H,0. 

100  gms.  HjO  dissolve  0.53  gm.  yttrium  iodate.  (B***^ 

YTTBIUM  MALONATI  Y,(CtHt04)i.8HtO. 

Solubility  in  Aqueous  Malonic  Acid  and  Ammonium  Malonatb 

Solutions. 

(Holmberg,  1907.) 

Gms,  Y,((^H/Wi 
Solvent.  t*.  per  100  Go*" 

Sohreot. 

1  Gm.  Am.  Malonate  per  10  cc.  Solution  20  0.3 

2  Gms.  Malonic  Acid  per  10  cc.  Solution  20  2.3 
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YTTTBIUM  Basic  NITR4TE  3YsQt^iQi.2H/). 

Equiubrium  in  the  System  Ytteium  Niteatb,  Yttrium  Hydroxide 

AND  Water  at  25^     a«met  umI  Pntt,  191a) 

The  determiiiatioiis  were  made  with  very  great  care.    The  mixtures  were  ro- 
tated 4 1  months. 


Cms.  per  xoo  Gmt. 

Gmt.  per  xoo  Gmi. 

^^<^ 

^^*             I.L           5nUd  PImm^ 

Sat-SoL 

^^'  .                  'WJid  ThmMi. 

S«LSoL' 

Y(NQ^^  ^^, 

YCNQ^^  ?^.. 

X.0260 

3.13     0.014    Y(OH)s 

1.4867 

73.03     0.078  3YA4NA.a^> 

X.XI06 

13.87     0.034     " 

1.5587 

89.06     0.074    ** 

X.1907 

24.94     0.063      " 

X.6259 

XO3.80    0.075     " 

1.2517 

33.02     0.160     *<+3YA^A-aI]dO 

I. 6931 

122.40     0.080    *' 

X.3268 

4435     O.114       sYA^NA-aH^ 

1.7440 

137.10    0.083    " +y(N(Ws 

1.4104 

58.61     0.095 

1.7446 

141. 6       0                  Y(NO^s 

YTTRIUM  OXALATI  Ys(C/)4)t.9HsO. 

One  liter  H|0  dissolves  o.ooi  gm.  YtCCsOOi  at  25^,  determined  by  the  elec- 
trolytic method.  (Rimbach  And  Schubert,  1909.) 

100  gms.  aqueous  ammonium  oxalate  solution  (3.26%  (NH4)tCs04.HsO) 
dissolve  0.01714  S™*  Yt(Cs04)g.9HsO  at  room  temp.  (Cleve,  xsoa.) 

too  gms.  aq.  2.16  n  HsSOi  dissolve  0.6884  gm.  Yt(Cs04)i  at  25^     (Wiith.  1912.) 

too  gms.  aq.  4^  n  HsS04  dissolve  14  gms.  Yt(C^4)g  at  25*.  " 

100  cc.  aq.  20%  methylamine  oxalate  dissolve  0.877  S^*  yttrium  oxalate  at 
ord.  temp. 

100  cc  aq.  20%  ethylamine  oxalate  dissolve  1.653  gms.  yttrium  oxalate  at  ord. 
temp. 

100  oc.  aq.  20%  triethylamine  oxalate  dissolve  1.006  gms.  yttrium  oxalate  at 
Ofxl.  temp.  (Gnuit  And  Jtmes,  19x7.) 

YTTRIUM  Potassium  OXALATE  Ys(Cs04)i.4KsCs04.i2H/). 

Solubility  in  Water  at  25®.    (Pratt  And  James,  x9xx.) 

The  determinations  were  made  with  great  care.  The  mixtures  were  constantly 
rotated  for  8  weeks. 


^  t^  Gms.  per  xoo  Gms. 

lor       iM>. 

Solid  Phase. 
Solid  Solution 

M 
M 
M 
(1 

,(QOjMK.Cj04.xaHjO 

dU<A  Gms.  per  too  Gms. 
Sat.               HiP- 

Solid  Phase. 

sol-    Y,(CA)^  IfC/)*. 

X.008   Tiace     X.31 
X.035    0.02      5.30 
X.059    0.06      8.88 
X.096    0.27    14-50 
X.132    0.72    20.27 
Z.166    1.37    26.0211 

J»»-    Y,(Ci04)^  K,C,04. 
1. 174     1.50     27.44  Yt(C^«)».4K«CA.ia^> 
I. 199     1.49     32.83 
1.222     1.48     37.68 
1. 231     1.42    39.12           I,CA 
1.228     1.09     38.77 
I. 218     0           37.87                 " 

DimethylPHOSPHATE  Yt[(CHt)sPO«]t. 
100  gms.  HsO  dissolve  2.8  gms.  Yt[(CHt)tP04]«  at  25®  and  0.55  gm.  at  95^ 

(Morgan  and  James,  X9X4.) 

ITTTBIUM  SULTATI  Y,(S04)i. 

Solubility  or  Yttrium  Sulfate  in  Aqueous  Solutions  op  Sodium 

Sulfate  at  25®.     Gunes  and  Hoklen,  X9X3.) 

Equilibrium  was  reached  very  slowly  and  it  was  necessary  to  rotate  the  mixtures 
for  14  months  before  final  equilibrium  was  reached. 


Gms.  per  xoo  Gms. 

100  Gms. 

]     "■ 

Bfi. 

Solid  Phase. 

HjO. 

Solid  Phase. 

YiCSOJ^ 

Na,SO«. 

Y,(S04)^ 

Na^,. 

S.61 

X.29 

Y,(SOJ, 

1.90 

14.89 

Y,(SO«)».NatSO|.sE 

6.38 

3-8s 

M 

I  79 

16.51 

«4 

740 

6.  21 

•4 

1.86 

18.44 

(1 

8.43 

8-53 

"  +Y,(S04)^Na,S04.aIV> 

2.99 

19.96 

(( 

5-86 

7.57 

Yt(SO«)a.Na.SO«.aII^ 

3  04 

21.05 

M 

4.75 

7.72 

II 

2.27 

27.14 

M 

3.42 

XO.14 

M 

I    52 

28.22 

M 

2. $6 

11.36 

M 

1. 61 

28.13 

M 

3.03 

13-42 

M 

538 

0 

Na,SO|.xoHyO 

YTTRIUM  SULFONATU 
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Solubility  op  Yttrium  Sulfonates  in  Watbs. 

Gms.  Anlqr* 

Sulfonate.  Focmuk.  f .    ^^JP?!^       Anthocity. 

per  100 

Gini.H^. 
Yttrium  Benzene  Sulfonate    Y(C|H«S0^».9^0  15      60.4  (HohnboK,  1907) 

"  "      Iff  Nitro- 

benzene Sulfonate  Y(CiH«.N0^SQ^».7H/)  15     48.3 

Yttrium  Bromonitrobenzene 

Sulfonate  Y(CABr.N0k.S0b.x^.a)s.ioH/)   25       3.88  (K«tz&JftiBes.'i34 

TTTBIUM  TABTRATI  Y,(C4H40t)i.5H/). 

Solubility  in  Aqubous  Tartaric  Acid  and  Ammonium  Tartrate 

Solutions  at  2o^    (Hoimbag,  1907.) 

Gmg.  Gds. 

Aq.  Solvent.  ^^S?^  Aq.  Solvent.  ^J^ 

Sftt.SoI.  SitSoL 

1  gm.  Am.  Tartrate  per  10  cc.  2  gms.  Tartaric  Add  per  10  cc. 
solution  0.6  solution                                     0.02 

2  gms.  Am.  Tartrate  per  10  cc.  i .  i  4  gms.  Tartaric  Add  per  10  cc 
solution  solution  0.02 


(Protein  from  Com). 

Solubility  in  Aqueous  Alcohol  Solutions  at  25°. 

(Galeotti  and  Giampalmo,  1908.) 

Dry  powdered  zein  was  added  to  the  alcohol  +  water  mixtures  and  the  solutions 
kept  at  25''  and  shaken  frequently  during  24  hrs.  The  removed  undissolved  resi- 
due was  dried  to  constant  weight  and  weighed. 


Vol.  %  CAOH 
in  Solvent. 

10 
20 

30 
40 

50 


Gms.  Zein  per 
zoo  Cms.  Sat.  S(d. 

0.05 

O.II 

0.21 

0.51 
1.43 


Vol.  %  CAOH 
in  Solvent. 

60 

70 
80 

90 
ICO 


Gms.  Zein  per 
100  Gms.  Sat  SoL 

18.57 
19.87 

7.81 

4.51 
0.02 


Similar  results  are  given  for  the  solubility  of  zein  in  mixtures  of  CtHiOH  +  W 
-f  CHCU  at  20*^  and  C2H4OH  +  HiO  +  acetone  at  25^ 


Wt.  % 

CjHfOH 
in  Solvent. 


<2iiof 
Sat.  Sol. 


ZINC  ACETATE  Zn(CtH<0,)t.2H,0. 

Solubility  in  Aqueous  Ethyl  Alcohol  at  25".    (Seidell,  1910.) 

Gms.  Zq- 

(CHA)i.2H,0 

per  100  Gms. 

Sat.  Sol. 

30- 80 

27.20 

23.70 

20.40 

17 
13.80 


O 
10 
20 

30 
40 

50 


I 
I 

I 
I 

o 


*  ■■  gms.  anhydrous 


168 


127 
090 

055 

015 
970 


in  Solvent. 

Sat.  Sol. 

60 

0.920 

70 

0.880 

80 

0.850 

90 

0.830 

95 

0.825 

100 

0.796 

perioown*- 
SaLSoL 

10.60 

7.80 

4.20 


m8* 

salt.    The  solid  phase  was  Zn(C,HA)3-3H^  in  all  cases  except  this  solotioo- 
100  gms.  HjO  dissolve  41.6  gms.  Zn(CtH80j)i.HjO  at  15°,  d  of  sat.  sol.  «  i-^^S; 

(Greenish  and  Smith,  190') 

100  cc.  anhydrous  hydrazine  dissolve  4  gms.  zinc  acetate  with  separation  ot  a 
^hite  suspension  at  ordinary  temperature.  (Welsh  and  Brodenoo,  is^s^ 


ZINC  ARSENATE  Zn,(AsO«)t.8HsO. 

100  gms.  95%  formic  acid  dissolve  0.26  gm.  Zni(As04)t  at  21". 

ZINC  ARSENITE  Zn,(AsOi)t. 

100  gms.  95%  formic  acid  dissolve  0.36  gm.  Zni(AsO|)s  at  21"*. 


(AsdttB,  m) 


(Aschan.  i9U) 
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ZINC  BmZOATB 


BEMZOATI  Zn(C7HftOi)t. 

SOLUBILITT  IN  WaTBR. 
(PaJetU,  1906.) 


f.  XS.9*. 

Zn(C7H«Qi)i  per 

gms.  aq.  solution    2.55    3 .  49    3.41    3 .  05 


17*.         27.8*.        3I.3*.        37.S*.        49.8*.         $9* 


1.87      1.63       X.45 


BROIODX  ZnBr,.2HtO. 

Solubility  in  Water. 

(DieU,  1900;  aee  Also  EUid,  1894.) 


Gms.  ZnBrs    Mob.  ZnBra 
per  100  Gmt.      per  xoo 
Sohitioo.      Molt.  HfO. 


77 

78 
80 

79 

79 
80 

81 


13 
45 
64 
06 

55 
76 

46 


27.0 
29.1 

33-3 
30.2 

311 
33  5 
35-1 


Solid 
Phase. 

ZaBr^.3HiO 


ZaBri.aH|0 


25 
30 

37 

35 
40 
60 
80 
100 


Cms.  ZnBrs    Mols.  ZnBr^ 
per  100  Gms.       per  100 
Molt.HsO. 

37-6 
42-3 


SolutioQ. 
82.46 
84  08 
86.20 

85-45 

85-53 
86.08 

86.57 
87.05 


50 
46 

47 
49 
51 


•0 

9 
4 

■5 
S 


Solid 
Phase. 

ZaBr».sH|0 


ZoBffe 


53-8 


BICARBONATI  Zn(HCO,),. 

LiTY  OF  Zinc  Bicarbonate  in  Water  Containing  Carbon  Dioxide. 

(Smith,  1918.) 

leacription  of  the  experimental  method  see  iron  bicarbonate,  p.  336. 


Results  at 

t25". 

Results 

at  30**. 

lire  01 

ak.by 

sLaw. 

Gm.  Mols. 
per  Liter. 

Gm.  Mob. 

Zd(HCQOs 

per  Liter. 

Gm.  Mols. 

FreeHiCO^ 

per  Liter. 

Gm.  Mols* 

Zn(HC0b)fl 

per  Liter. 

12 

0.1390 

0.00194 

0.1838 

0.00215 

33 

64 
61 

16 

29 

0.1797 
0.2579 
0.3580 
0.4103 
0.4480 

0.002II 
0.00242 
0.00270 
0.00278 
0.00291 

0.3838 
0.4038 
0.4601 
0.6064 
0.6257 

0.00277 
0.00286 
0.00308 
0.00324 
0.00337 

73 
65 
56 

0.6657 
0.6969 
0.7610 

0.00317 
0.00319 

0.00343 

0.7470 
0.8351 
1.0840 

0.00353 
0.00376 
0.00339 

61 

I. 3701 

0.0044S 

1.127s 

0.00439 

akulated  pressures  are  lower  than  the  actual  pressures  since  Henry's  Law 
•t  hold  at  very  high  pressures. 

anc  carbonate  were  not  hydrolytically  dissociated,  its  solubility  in  pure 
t  25*^,  would  be  4.58  X  io~*  gms.  mols.  per  liter."  (Smith,  1918.) 


CABBONATI  ZnCOt. 

0  and  Valla  (191 1)  report  that  the  solubility  of  ZnCOi  in  water  at  25*  is 
"*  mols.  »  0.206  gm.  per  liter. 

iter  of  aq.  5.85%  NaCl  solution  dissolves  0.0586  gm.  ZnCOi  at  14^ 
iter  of  aq.  745%  NaCl  solution  dissolves  0.0477  gm.  ZnCOi  at  14®. 

((^ntoni  and  Pisismsnilr,  1905.) 


ZnO  GEDL0S4TI 
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ZINC  CHLOSATB  ZnClQt. 

SCM.UBILITY  IN  Water. 

(MeuaaeTp  190a;  at  x8*,  Mylius  and  Funk,  1897.) 


f. 

-18 
O 

8 

IS 
18 


Gms. 

Zn(Cia)t       Zn(C3G^. 
per  100  Gma.  per  zoo  Mols. 
Solutum.  **' 

55-62 

59.19 
60.20 

67.32 

66.52 


Molt. 

^1^   Solid  Phaae. 

9.70    Zn(a0^^6HiO 
11.08 
11.72 
15.96 
15.39    ZaiOOOfjiH/) 


u 


M 


U 


Sp.  Gr.  of  solution  saturated  at  18' 


f. 


Zn(aQO,       Zn(C^,     g^j^ 
erxooGma.periooMo]s.   ««**•**• 

16.20    Zn(Q0,)^4H/) 


P« 


Solution. 
30        67.66 

40    69.06    17.29 

55   75.44  24 

Ice  curve 

-13   30.27  3.36 

—  9   26.54  2.80 

'  1. 916. 


Ice 


ZINC  CHLORIDX  ZnCb. 

Solubility  in  Water. 

(Mylius  and  DieU,  1905;  aee  also  DieU,  1900;  Etard,  1894.) 


^       Gms.ZnGtper  100  Gms.            Solid 

f. 

Gms.  ZnCl^per  100  Gms.       Sdid 

Water. 

Solution. 

—           Phase. 

Water. 

Solution. 

^        Phase. 

-  5 

14 

"3 

Ice 

9 

360 

783 

.iJHiO  +  a^ 

-10 

25 

20 -o 

M 

6 

385 

79-4 

ZnCls^HjO 

-40 

83 

45-3 

M 

6 

298 

74.9 

ZnOs-xiH/) 

-62 

104 

•    51  0 

Ice  +  Znds^HiO 

10 

330 

76.8 

•I 

-50 

"3 

53  0 

Znas.4HfO 

20 

368 

78.6 

«t 

-40 

127 

55-9 

M 

26 

423 

80.9 

.iJHjO+ZnOi^ 

-30 

160 

61.5 

.4H^+.3H,0 

26. 

3    433 

81.2 

.i§HjO+Zna, 

-10 

189 

65 '4 

ZnCla.3HsO 

0 

342. 

77-4 

Znaa^iO 

0 

208 

67 -5 

«« 

10 

364 

78.4 

It 

+  5 

230 

69.7 

«« 

20 

396 

79.8 

u 

6.5 

252. 

4  71.6 

«« 

28 

436 

81.3 

ZnOa^jO  +  ZnCIi 

5 

282 

73-8 

«« 

31 

477 

82.7 

ZaQs^HiO 

0 

309 

75-5 

.jHiO+.xiHsO 

25 

432 

81.2 

ZnOt 

0 

235 

70.1 

ZnCla^ailUO 

40 

452 

81.9 

M 

6-5 

252 

71.6 

.aiH,0+<jH,0 

60 

488 

83.0 

M 

10 

272 

731 

ZnOa^^HiO 

80 

543 

84.4 

M 

"S 

303 

75-2 

M 

100 

615 

86.0 

M 

"5 

335 

77  0 

.HHsO  +  .xiHsO 

262 

00 

100. 0 

M 

Solubility  of  Oxychloridbs  of  Zinc  in  Aqueous  Solutions  of  Zinc 

Chloride  at  Room  Temperature. 

(Driot,  1910.) 


Gms.  per  100  Gms.  HjO. 


Gms.  per  100  Gms.  HjO. 


ZnCU. 

ZnO. 

ouuu  rauac. 

'  ZnCl,. 

ZnO. 

8.22 

0.0137 

ZnClt.47.n0.6H,0 

62.85 

0.884 

23.24 

0.138 

<( 

96 

1.792 

45-95 

0.497 

u 

124.7 

3  213 

51.5 

0.604 

u 

144.8 

2.64 

56.9 

0.723 

u 

203 

1-59 

Solid  Pba*- 
Zna,.4ZnO.6B,0 


ZnCl^ZDO.IiH«0 

Results  are  also  given  for  mixture  of  the  oxychloride  and  oxide  in  aqueous  t^^ 
chloride  solutions  at  various  temperatures. 
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ZnO  GEDLOBZDI 


BiLmr  OF  Zinc  CHLOsiDB-AifMONiuic  Chlokidb  Mixturbs  in  Watbx* 

(MeertMug,  1903.) 


x>therm  for  o^. 


Isotherm  for  20^. 


periooGms. 
iolutioo. 

22.8 


SoUd 
Phase. 

NH«a 


Cms.  per  100  Cms. 
Soliirioo. 

ZnOs.    NH^. 

0.0     26.9 


SoUd 
Phase. 


Isotherm  for  30®. 

Cms.  per  100  Gma. 
SolutioB. 


SoUd 


ZnOa.    NlUa. 


[ 
I 
i 
> 

I 

J 

# 

) 

r 
) 


I 

> 


^3  5 

23 -9 

24-7 

25-3 
26.0 

26.1 

26.3 

36 

25 
25 
24 
24.6 

21  3 

^S'3 
II. 9 

10. o 

7-5 
6.8 


S 

9 
12 

IS 


«« 


•4 

7 

3 

•4 


NH«a+« 


«  +  » 
» 


I 

5 

7 

7 
18.0 

23  5 
26.0 

29  S 

32  3 

35-8 

387 
40.2 

41.9 
43-2 
46.9 

53-2 

S8-4 
62.7 

66.6 


27.1 
27.4 

27  S 
27.7 

27.9 

29.0 

29  s 
28.1 

27.7 

27.0 
26.9 

26.6 

26.3 

26.0 
21.0 

us 

II. I 

8.7 

7-9 


NH«a+« 


0.0 

9.2 

16.0 

20.2 

24.7 
26.3 

27.2 

30.1 

36.8 

42.4 

43-8 

45  o 
51.2 

61.9 

66.9 

75-6 
70 -3 

78.5 
76.9 

79.8 

81.6 


29  5 
29.4 

29.7 

30. 1 

30 -4 
30.8 

30.2 

29.6 

28.2 

27 -3 

27 -3 
24.4 

17.6 

10.4 

9.2 

6.1 

7.6 

3-2 

35 
1.6 

0.0 


NH^ 


NH^+« 


ZBCb+» 

Zada 


•  -  ZnCla.5NHa».    h  -  ZnQsaaNH^. 


>  gms.  abs.  acetone  dissolve  43.5  gms.  ZnCls  at  i8^  du  of  sat.  sol.  «  1.14. 

(Naumanii,  1904.) 

»  gms.  glycerol  dissolve  50  gms.  ZnCls  at  15.5^  (OMendowiki.  1907.) 

»  cc  anhydrous  hydrazine  dissolve  8  gms.  ZnCls  at  room  temp. 

(Webb  and  Brodenon.  1915.) 
len  I  gm.  of  zinc  as  chloride  is  dissolved  in  100  cc.  of  aq.  10%  HCl  and 
n  with  100  cc.  of  ether,  0.03  per  cent  of  the  metal  enters  the  ethereal  layer. 

(Mylloa,  191X.) 


CmtOMATU. 


Equilibrium  in  the  System  Zinc  Oxide,  Chromium  Trioxide  and 

Water  at  25®. 

(Grflger,  19x1.) 

excess  of  ZnO  was,  in  each  case,  shaken  for  3  days  at  25®,  with  gradually  in- 
ing  concentrations  of  chromic  add. 


.  per  Liter  Sat.  Sol. 
aO.               CiO,. 

Solid  Phaae. 

Cms.  per  Liter  Sat.  Sol. 
ZnO.             CiO|. 

Solid  PhlK. 

.409 

0.604  4ZiiO.CK^.3H^ 

66.1 

151 

4ZiiO.Ci<V3H^ 

.24 

4.19 

M 

83.7 

192 

"  +jZii0.aCiOb.H^ 

.86 

"•5 

"  +3ZiiO.CiO>.3H/) 

123 

285 

sZoO.aCKVH^ 

•7 

22.2 

jZii0.Ci0^.3H^ 

193 

450 

<i 

.7 

57-5 

«< 

196 

461 

-  +ZiiO.CiO».II^ 

.4 

66.7 

"  +4ZiiO.CfO,.3H|0 

202 

475 

ZiiO.CfO,.H,0 

.2 

70.6 

4Zn0.CfO,.3lI^ 

389 

940 

it 

ZINC  CINNAMATI 
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ZINC  CINNAMATI  Zn(C:«H«CH  :CHCOO)s. 

100  cc.  sat.  solution  in  water  contain  0.144  gm.  zinc  cinnamate  at  26.s^ 

ZINC  CYANIDX  Zn(CN)s. 

100  cc.  concentrated  Zn(CtHiOs)s  +  Aq,  dissolve  0.4  gm.  Zn(CN)f. 

100  cc.  concentrated  ZnSOi  +  Aq.  dissolve  0.2  gm.  (Jouois,  iSSt) 

100  gms.  H|0  dissolve  0.24  gm.  zinc  mercuric  thiocyanate,  ZnHg(CNS)4atIS^ 

(Robertson,  P.  W,  1907) 


ZINC  nUORIDE  ZnF,.4H,0. 

One  liter  of  water  dissolves  16  gms.  at  18*. 


(DieU,i9ooj 


ZINC  H7DR0XIDX  Zn(OH)s. 
One  liter  of  water  dissolves  0.0042  gm.  ZnO  at  18^,  conductivity  method. 

(Dupre  aDd  Bobs,  1903) 

One  liter  of  water  dissolves  o.oi  gm.  at  25^.  (BodULnder,  1898-) 


Solubility  of  Zinc  Hydroxide  in  Aqueous  Solutions  of: 


Ammonia  and  Ammonia  Bases  at  17^-19^. 

(Eteiz,  1902.) 


Sodium  Hydroxide  at  Ord.  Temp. 
(Rubenbauer,  1902.) 


Nonziality 

Nonnality 

Gms.  ZoO 

Gms.  per  20  cc.Solutir.n 

Mol 

of 

of  Dis- 

peraocc. 
SolutioQ. 

Dflutioaof 

the  Base. 

solved  Zn. 

Na. 

Zn. 

the  NaOH. 

O.O942NH3 

O.OOII 

0.00185 

O.IOI2 

0.0040 

4.50 

0.236         " 

O.OIIO 

0.0180 

0.1978 

0.0150 

2-33 

0.707         " 

0.059 

0.0958 

0.4278 

0.0442 

1.06 

O.0944NH2CH3 

0.0005 

0.0008 

0.6670 

O.I77I 

070 

0.472 

00081 

00132 

0.9660 

0.9630 

0.48 

0.944 

0.03 

0.0484 

1-4951 

0 . 2481 

0.31 

0.068  NIljCjHj 

,0.0003 

00005 

2.9901 

0.3700 

0.16 

0.51 

0.0045 

0.0074 

Moist  Zn  (OH),  used.   So- 

0.68 

0.0098 

O.O161 

lutions  shaken  5 

hours. 

Solubility  of  Zinc  Hydroxide  in  Aqueous  Solutions  of  Ammokiu^* 

Hydroxide. 


Results  of  Euler  (1903). 


Results  of  Bonsdorff  (1904)  at  25  • 


f. 

Normality 

of  Aq. 
Ammonia. 

Mols.  Zn 
per  Liter. 

Normality 

of  Aq. 
Ammonia. 

Gms.  ZnO 
per  Liter. 

Normality 

of  Aq. 
Ammonia. 

per  Liter. 

15-17 

0.485 

0.013-0. 010* 

O.3II 

0.85 

0.321 

0.34 

15-17 

0.97 

0.034 

0.825 

3.84 

0 .  643 

0.84s 

21 

0253 

0.0029 

1.287 

7.28 

I.  215 

2.70 

21 

0.259 

0.0022* 

1.928 

S-07 

21 

0.500 

0.0097 

2.570 

7.01 

21 

0.518 

0.0070 

3  213 

10.16 

Euler  states  that  the  higher  results  of  Herz  are  due  to  incompletely  puri&ed 
zinc  hydroxide  and  uses  material  precipitated  from  the  nitrate  for  his  experiment*^ 
Different  preparations  of  Zn(OH)s  containing  from  55  to  77  per  cent  HjO  ven 
used  and  in  the  two  cases  marked  *  ZnO  was  used. 

Bonsdorff  used  for  his  second  series  of  determinations,  Zn(OH)j  precipitate 
from  the  nitrate  and  brought  in  moist  condition  into  the  ammonia  solutions. 
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ZINC  H7DB0XIDX 


Solubility  of  Zinc  Hydroxide  in  Aqueous  Potassium  Hydroxide 

Solutions. 

(Klein,  xgia.) 

The  determinations  were  made  by  adding  aq.  ZnSOi  solution  (containing  one 
im.  mol.  per  liter)  to  aq.  KOH  solutions  until  a  permanent  precipitate  just 
if)eared.  The  titrations  are  also  recalculated  to  mols.  per  liter  and  correction 
aule  for  the  dilution  of  the  KOH  solution  by  the  aq.  ZnSOi. 


NonnaUtyof 
Aq.  KOH. 

cc  ZnSOi 

Sol.  per  50  oc 

Aq.  KOH. 

Calculated  Mob.  per  Liter  of  Sat.  Sol. 

OricCoDc 
KOH. 

Corrected  Cone 
of  KOH. 

Cone.   ofZn. 

I 

S'S 

t 

0.9 

o.io 

1.78 

131 

1.78 

1.42 

0.209 

2 

14.3 

2 

1.56 

0.223 

2.22 

17.9 

2.22 

1.63 

0.266 

2.S 

18.8 

25 

1. 81 

0.272 

3 

24.6 

3 

2.02 

0.330 

36 

29.1 

3.6 

2.28 

0.368 

4 

3^      ,     V 

4 

2.38 

0.405 

6 

S6(?) 

6 

2.78 

0.540 

Solubility  of  Zinc  Hydkoxidb  in  One  Per  Cent  Aqueous  Salt 

SCH.UTIONS  AT    l6'-20°. 
(Snyder,  1878.) 

The  COi  free  Zn(OH)t  dissolved  is  calculated  as  millig^ms  Za  per  liter  of  the 
ivcn  salt  aolutioa.    Additional  determinations  are  also  given. 


.  Salt      Mc>.  Zn  ^r 
ntfoiL    LHcr  Solutiaa. 


s3i 

NaCl 

KCl 

CaCl, 

MgCl, 

BaCl, 


SI 
43 

57  S 

6S 

38 


Aq.  Salt 


Mrs.  Zn  per 

Liter  Solution. 


SifMution. 

K,S04  37.5 

MgS04  27 

KNO,  17 .5 

Ba(NO^  25 


Aq.  Salt 
Solution. 


Mgs.  Zn 


_      n  per 
liter  Solution. 

K,CO,  O 

NH,C1  95 

NH,NO,        77 
(NH^jSO^     88 


QIC  lODATI  Zn(IOt)s. 

100  gms.  HsO  dissolve  0.87  gm.  Zn(IOs)t  cold  and  1.31  gms.  hot. 

(Rammehbeii.  1838.) 


VC  IODIDE  Znl,. 


SCM-UBILITY  IN   WaTER. 
(Dietx,  1900;  see  also  Etard,  z894') 


Gms.  Znia    Mols.  Znia 
per  100  Gms.     per  100     Solid  Phase. 
Solution.       Mols.  H3O. 

ZnIa.sHiO 


Gms.  Znit        Mols.  Znis 
per  100  Gms.  per  100  Mols.  SoUd  Phase. 
HK). 


—  10 

80.50 

23 -3 

-  5 

80.77 

237 

0 

81.16 

243 

+  10 

82.06 

25 -8 

22 

83.12 

27.8 

27 

89.52 

50  3 

M 


o 

18 
40 
60 
80 

TOO 


Solution. 
81. II 
81  .20 
81.66 

82.37 
83   05 

8.1  62 


Sp.  Gr.  of  sat.  solution  of  the  anhydrous  salt  at  18' 
100  gms.  glycerol  dissolve  40  gms.  Znlj  at  15.5°. 


24 
24 

25 
26 

27 

28 

2.725. 


.2  ZnIa 

.4 
.1 

.4 

•5 

•7 

(Oisendoir^kl.  1907.) 


ZINC  NTTBATE 

ZINC  NITR4TE  Zn(NO,)t. 
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Gma. 

aa 

ZB(NC>s)3i)rr 

t  . 

looGms. 

SoludoQ. 

-25 

40. 12 

—  22. 

5     40.75 

—  20 

42.03 

-i8 

43  59 

-i8 

44  63 

-IS 

45.26 

-13 

45  SI 

-12 

45-75 

O 

48.66 

4-12. 

5     52  0 

Solid 


Solubility  in  Water. 

(Funk,  1900.) 

Mob. 
ZnNOiper 

xoo 
Mob.  HsO. 

6.36Zii(NO|)s^>HtOl8 

6  54        -  25 

6.89       "         36.4 

7  34        "  36 

7  .67  Za(N0»)«j6H«0  33  . 5 


Gms. 

Za(N(\)9per 

xoo  Gins. 

Solution. 


7.86 

7-94 
8.01 
9.01 
10  3 


37 
40 

41 

43 

45  5 


53 
55 
63 
64 

65 
66 

67 
68 

69 

77 


50 
90 

63 
63 
83 
38 
42 
21 

26 
77 


Mob. 

Zn(NO|),per    ScBd 
too  Phax. 

Mob.HsO. 

10.9  ZaCNO^i^ 

12.0 

16.7 

17.4 
18.3 

r8.8  ZoCNOduU) 
19.7 

20.4       ■ 
21.4        ■ 

33-3 


ZINC  OXALATE  ZnCi04.2H,0. 

One  liter  HsO  dissolves  0.0057  gm.  ZnCsOi  at  9.76^  0.0064  Sm-  ^t  17.92°  and 
0.00715  gm.  at  26. 1 5^  (Kohbusdi,  1908-} 

Solubility  of  Zinc  Oxalate  in  Aqueous  Ammonium  Oxalate 

Solutions  at  25**. 

(Kunschert,  1904.) 


Mol.  Normal  (NH4)iC,04 
Mol.  Zn  per  Liter 


0.05      o.io      0.15        0.20       0.25 
0.0022  0.0055  0.01055  0.0174    0.0257 

Complex  ammonia  zinc  oxalates  are  formed.  When  more  than  0.15  free  oxalate 
is  present  the  complex  has  the  formula,  (NH4)4Zn(Ci04)j.  In  the  more  dilute 
solutions  it  has  the  composition,  (NH4)2Zn(Ct04)s. 


ZINC  Ammonium  PHOSPHATE  ZnNH4P04. 

One  liter  sat.  solution  in  water  contains  0.0136  gm.  ZnNH4P04  at  10.5°  and 
0.0145  gm.  at  I7.5^  (Artmann,  1915) 


ZINC   SULFATE  ZnS04. 

Solubility  in  Water. 

(Cohen,  1900;  at  50*;  (^aUender  and  Barnes,  1897;  Etard.  1894;  Poggiale,  1843;  Moider.) 


f. 

Gms. 

ZnSO* 

prr  100  Gms 

Solid 

t  ® 

Gms.  ZnSO* 

per  100 

Gms.         Solid 

Soluti(Mi. 

Water: 

Phase. 

1» 

Solution. 

Water.'          '^^ 

5 

28.21 

39  30 

ZnS04.7HsO 

25 

38.94 

63.74     ZnSa^iHjO 

01 

29. 

54 

41 -93 

M 

39 

41.22 

70 

.06  6H,0+  jHjO 

9.1 

32 

01 

47  09 

M 

50 

43-45 

76 

.84     ZnSO«iH,0 

15 

33 

81 

50.88 

M 

70 

47-5 

88. 

7      jsW-^-^ 

25 

36 

67 

5790 

M 

80 

46.4 

86. 

6         ZnSOiiliO 

35 

39 

98 

66.61 

M 

90 

45-5 

83 

7 

39 

41 

21 

70.05 

M 

100 

44-7 

80. 

8 

5 

32 

.00 

47.08 

ZnS04.6HsO 

120 

41.7 

71 

5 

01 

33 

09 

49.48 

t« 

140 

38.0 

61 

M 

3 

160 

33  0 

49 

3 

TheS 

p.Gr. 

of  a  sat.  sol.  of  ZnS04  in  water  at  15 

[''is  1.452. 

(Grcfm 

ish  and  Smith.  I9o^ 

Data  for  the  solubility  of  ZnS04  in  water  at  high  pressures  are  given  by  Cohen 
and  Sinnige  (1909,  19 10.) 
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ZINC  SULFATE 


LiTY  OF  Zinc  Sulfate  —  Sodium  Sulfate  Mixtures  in  Water. 

(Koppd,  Gumpery,  1905.) 


Cms.  per 

100 

Cms.  per  100 

Mols.  per  100 

Cms.  Solodon. 

Qms  UiO. 

Mols.  HsO. 

Solid 

isOf      NtiSOi: 

ZnSOt.        NajSO.. 

2dS04. 

Na,S04 

^            Phaae. 

• 

19     S 

8s      6 

•33 
.27 

40 
42 

•30 
.28 

7 
9 

.90 
•52 

450 
4.71 

1. 01 
1. 21 

|ZnS04.7HK)  + 
1     NaaS0«.ioU30 

58     IS 

•63 

26 

•32 

23 

.40 

2.94 

2.96 

ZnNasCSOJs^HaO 

66    IS 

58 

26 

•47 

23 

•44 

2-95 

2.97 

M 

59    15 

.70 

26 

•36 

23 

•52 

2.94 

2.98 

M 

75     15 

•72 

26 

.68 

23 

.63 

2.98 

2.99 

M 

16      7 

.16 

45 

•79 

II 

.24 

5" 

1.42 

70      6 

.40 

48 

.81 

10 

•17 

5-45 

I  .29 

51      5 

36 

52 

•34 

8 

.62 

5  84 

1.09 

•^-I«:^'° 

36      4 

41 

56 

15 

7 

22 

6.27 

0.91 

28      3 

.80 

60 

•55 

6 

34 

6.76 

081 

18      3 

30 

65 

•25 

5 

.64 

7.28 

0.71 

83      2 

90 

66 

64 

4 

.98 

7-44 

0.63 
0.60 

^-?a«ffS° 

26         2 

78 

64 

,89 

4 

71 

7.24 

91      7 

92 

43 

50 

12. 

34 

4.85 

I    565 

28    10. 

90 

36 

92 

16. 

71 

4.12 

2.12 

14    14 

58 

28. 

77 

21. 

95 

3.21 

2  79 

^-J55!»J^ 

31    19 

94 

19. 

93 

29. 

87 

2.22 

3  785 

96    27. 

75 

10. 

67 

42. 

SI 

1. 19 

5-39     i 

61    30. 
96   28. 

03 
65 

8. 
9- 

72 
16 

46. 
43- 

61 
83 

0.971 
1 .02 

5-91 
5-555  J 

^«^-^ 

OLUBILITY  OF  ZiNC  SULFATE  IN  AqUEOUS   EtHYL  AlCOHOL. 

(Schiff.  1861.) 

ition  of  Alcohol  10  per  cent     20  per  cent     40  per  cent 

O4.7H2O  perioo  Gms.  Solution        51.  i  39  3.45 

}.  abs.  methyl  alcohol  dissolve  0.65  gm.  ZnSOi  at  iS**,   5.90  gms. 

{O  at  I8^ 

.  50  per  cent  methyl  alcohol  dissolve  15.7  gms.  ZnS0.7HiO  at  18®. 

(de  Bruyn,  1892.) 

.  glycerol  dissolve  35  gms.  zinc  sulfate  at  15.5*^.  (Osaendowski.  1907.) 

liFIDX  ZnS. 

r  HjO  dissolves  70.6.  lo"*  mols.  ZnS  =  0.0069  p^-  at  18**,  determined 
iductivity  method,  assuming  complete  dissociation  and  hydrolysis. 

(Weigel,  1906, 1907.) 

UriTE  ZnS0t.2Hs0. 

.  HsO  dissolve  0.16  gm.  ZnSO|.2HsO.  (Houston  and  Trichbome,  1890.) 


LFONATES 


Name. 


Solubility  in  Water. 


Formula. 


^hthalene  Sulfonate  (CioH7.SOi)jZn.6HjO 
lenanthrene    "         (C,4H».SO,)jZn.6HiO 

(Ci4H».SO,),Zn.4H,0 
(Ci4H9.SOi),Zn.6HiO 


it 


u 


t( 


Gms.  Anhy. 
t*.     Salt  per  100     Authority. 
Gms.  HsO. 

25        0.45       (Witt.  191S.) 
20        0.083    (Sandquiat/za.) 

20      o.  19 

20        0.15 


SONG  SULFONATES 
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Solubility  of  Zinc  Phenolsulfonate,  p  (CtH4.OH.SOi)tZn.8Hi0,  w 

Aqueous  Alcohol  Solutions  at  25®. 

(Seidell,  19x0.) 

xoo(CSt.SoI.  "» Solvent. 

39.8  80 

40.7  90 

42.1  92.3 

42.2  95 
41.6  100 

100  gms.  HiO  dissolve  37  gms.  (C6H4.0H.SOt)jZn.8HiO  at  15"  and  4  of  sat 
sol.  =  1. 162.  (Greenish  and  Smith, i^ 

ZINC  TARTRATE  C4H«Ot.Zn.2H,0. 

Solubility  in  Water. 

(Cantoni  and  Zachoder,  1905.) 


Wt.  %  CtH«OH 
in  Solvent. 

(in  of 
Sat.  Sol. 

0 

1. 185 

20 

1. 161 

40 

I.  139 

47 
60 

•    •    • 

I.  106 

<iaQf 
Sat.SoL 

Gim.(CiH,.OH^ 
SO^iH^ns 
zooGns.SatSoL 

1.057 

40.7 

1.047 
1.048 

41.4 
41.9 

1.052 
1.075 

42.9 
48.8 

Gms. 

Gms. 

Cms. 

f. 

C«H«0b.Zn.3H,0per 

f. 

QHiOb-Zn.aH^  per 

V, 

C«HA-Zn.3H^per 

xoo  cc.  Solution. 

xoo  cc.  Solution. 

zoo  cc  Soiutkn. 

15 

0.019 

40 

0.060 

65 

O.IOO 

20 

0.022 

45 

0.073 

70 

0.088 

25 

0.036 

50 

0.087 

75 

0.078 

30 

0.041 

55 

O.I16 

80 

0.059 

35 

0.055 

60 

0.104 

85 

0.041 

ZINC  VALERATE  Zn(C4H»C(X))s.2HsO. 
Solubility  of  Zinc  Valerate  in  Aqueous  Alcohol  Solutions  at  25". 

(Seidell,  xgxo.) 


Wt.  % 

qHsOH 

in  Solvent. 

O 
20 
40 
60 
80 


dtk  of 

Sat.  Sol. 


1.004 
0.972 
0.936 
0.894 
0.848 


Gms.  Zn(C:«Hr 

COO),.2H,0 

per  100  Gms. 

Sat.  Sol. 

1.44 

0.75 
0.76 

I. 15 
1.70 


Wt.% 
.  C.H5OH 
in  Solvent. 

85 
90 

92.3 

95 
100 


da  of 
Sat.  Sol. 

0.836 
0.827 
0.828 
0.832 
0.844 


Gms.  Za(C,Hr 

per  100  Gms. 
SttSoL 

2. 15 
3.20 

5-50 

8.80 
15.60 


ZIRCONIUM  SULFATE  ZrCSOi)^. 
Solubility  of  Zirconium  Sulfate  in  Aqueous  Sulfuric  Acid  .\t  375* 

(Hauser,  X907.) 
Gms.  per  100  Gms.  Sat.  Sol.  .. .  t»l  Gms.  per  100  Gms.  Sat.  Sol. 


■    ZrO,. 

so..    '       ^"" 

19  5 

25.46       Zr(S04) 

18.8 

27 

16.  2 

29.  I                     ♦ 

9.6 

32.3 

5-3 

34.7 

3.51 

36.01 

I  03 

38.2 

0.46 

39-8 

0.33 

42.1 

0. 14 

46.8 

ZrO,. 

SO,. 

SoUd  Phase. 

0.15 

56.7 

ZriSOOt^Efi 

0.50 

57-5 

<t 

2 

59.5 

41 

4.4 

61.4 

•'  +Zr(SO4),.Hj504.3H,0 

4.55 

61.5 

Zr(S04),.H,S04.jH,0 

3-33 

63.8 

u 

1.80 

64.2 

tt 

1. 12 

66.8 

u 

0.96 

68.4 

11 

O.IO 

81.5 

Zr(S04)i.H,SO«.H^ 

Results  at  22**  show  only  slight  differences  from  the  above  figures,  hence,  the 
temperature  coefficient  for  this  salt  is  miite  small.  In  an  earlier  paper  Hauser 
(1905)  gives  data  for  the  basic  sulfate  4Zr02.3SOi.i4H20. 


METHODS   FOR  THE  DETERMINATION  OF 

SOLUBILITY 

A  quantitative  determination  of  a  solubility  consists  essentially 
f  two  operations;  the  preparation  of  the  saturated  solution  and  its 
ibsequent  analysis.  In  those  cases  where  these  steps  are  per- 
rmed  separately  the  method  may,  in  general,  be  designated  as 
e  analytical  and  in  those  where  they  are  combined,  as  the  syn- 
etic.  In  both  cases,  however,  the  consideration  of  first  import- 
ice  is  the  assurance  that  final  equilibrium  between  solvent  and 
lute  has  been  reached.  Since  this  point  is  that  at  which  no  further 
lange  occurs  in  the  relation  between  the  amount  of  the  compound 
solution  and  that  remaining  undissolved,  the  only  criterion  of 
turation  is  the  evidence  that  the  concentration  of  the  solution  has 
)t  changed  during  a  longer  or  shorter  interval  of  time,  during 
bich  those  conditions  which  would  tend  to  promote  such  a  change 
ive  been  allowed  to  operate. 

Of  the  conditions  which  promote  most  effectively  the  attainment 
equilibrium  between  a  solute  and  a  solvent,  the  provision  for  the 
timate  contact  of  the  two  is  most  important.  In  other  words, 
ily  by  the  thorough  mixing  which  agitation  or  effective  stirring 
-ovides  can  the  point  of  saturation  be  reached  with  certainty.  In 
le  case  of  the  reciprocal  solubility  of  liquids,  the  point  of  equi- 
)rium  is  usually  attained  within  a  much  shorter  period  than  in  the 
ise  of  solids  dissolved  in  liquids.  In  the  latter  case,  the  necessary 
sintegration  of  the  solid,  incident  to  its  solution  in  the  liquid,  is  a 
locess  which  is  restricted  to  the  surface  layers  of  the  solid,  and, 
lerefore,  unless  a  large  area,  such  as  a  finely  divided  state  provides, 
available,  and  unless  that  portion  of  the  solvent  which  has  acted 
X)n  a  given  surface  area  is  repeatedly  replaced  by  fresh  solvent, 
le  process  of  solution  will  be  greatly  retarded.  It  is  quite  evident 
lat,  although  a  solution  in  contact  with  even  very  finely  divided 
lid  may  promptly  become  saturated  in  the  immediate  vicinity  of 
le  solid  without  stirring,  the  distribution  of  the  dissolved  material 
>  the  remainder  of  the  solvent  would  depend  upon  diffusion,  and 
tice  the  rate  at  which  this  proceeds  would  diminish  as  the  concen- 
ation  differences  became  equalized,  the  process  would  take  place 
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at  a  gradually  diminishing  rate.  If  the  point  cf  equilibrium  ia 
approached  from  supersaturation,  the  above  remarks  apply  with 
equal  effect,  since  only  at  the  surface  of  the  solid  can  the  excess  of 
salt  leave  the  solution  and,  without  other  provision  than  diffusion 
for  successively  bringing  the  entire  amount  of  the  solution  in  con- 
tact with  the  solid,  the  deposition  of  the  excess  of  dissolved  material 
can  occur  only  at  a  very  slow  rate.  The  imp>ortance  of  active  and 
continuous  agitation  of  the  solid  and  solution,  in  effecting  satura- 
tion, cannot,  therefore,  be  too  strongly  emphasized.  It  may  in  fact 
be  assumed  that  determinations  of  the  solubility  of  solids,  made 
without  continuous  agitation,  are  always  open  to  the  suspicion  that 
the  results  do  not  represent  the  final  equilibrium  which  such  data 
are  required  to  show. 

Since  solubility  is  a  function  of  temperature,  the  accurate  control 
of  the  temperature  in  making  a  solubility  determination  is  another 
one  of  the  indispensible  requisites  of  accuracy.  In  general,  it  may 
be  stated  therefore,  that  every  procedure  designed  for  preparing  a 
saturated  solution  must  include  provision  for  the  accurate  control 
of  the  temperature  and  for  active  and  continuous  agitation  or  stir- 
ring of  the  solution.  In  the  case  of  the  solubility  of  gases,  which  will 
be  considered  in  a  separate  section,  provision  for  the  control  of  the 
pressure  must  also  be  made. 

It  is  obvious  that  since  the  solubilities  of  various  compounds 
differ,  and  that  of  one  compound  is  affected  by  the  presence  of  an- 
other, the  accurate  determination  of  this  constant  for  a  particular 
molecular  species  presupposes  that  only  this  one  substance  is  pres- 
ent in  the  pure  solvent.  That  is,  accuracy  of  results  demand  that 
only  pure  compounds  be  involved  in  a  given  determination,  con- 
sequently, no  effort  should  be  spared  to  make  it  certain  that  the 
highest  possible  purity  of  both  solute  and  solvent  has  been  attained. 

Apparatus  for  the  Determination  of  the  Solubility  of  Solids  by  (k^ 
Analytical   Method.  —  The  types  of  apparatus  which   have  been 
developed  for  the  preparation  of  saturated  solutions  of  solids  in 
liquids  differ  principally  in  respect  to  whether  designed  for  multiple 
or  single  determinations  at  a  given  temperature.     Examples  of  the 
first  type  are  illustrated  by  Figs.  I  and  2. 

It  will  be  noted  that  in  the  one  case  (Fig.  i)  the  bottles  containing 
the  solutions  are  stationary  and  the  liquid  in  each  and  in  the  con- 
stant temperature  bath  is  kept  in  motion  by  means  of  revolving 
stirrers.  This  form  of  apparatus  was  used  by  Moody  and  Leyson 
(1908)  for  the  determination  of  the  solubility  of  lime  in  water  and  is 
particularly  adapted  for  relatively  slightly  soluble  compounds  foi 
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which  rather  large  quantities  of  the  saturated  solution  are  needed 
for  accurate  analysis.  There  is  also  shown  in  the  figure  the  pro- 
vision for  withdrawing  the  saturated  solution  through  a  filter 
within  the  inverted  thistie  tube.  The  stirrers  in  the  botties  are 
fitted  with  mercury  seals  to  prevent  access  of  air  containing  carboo 
dioxide.  Other  features  of  the  apparatus  will  be  readily  understood 
from  the  drawing. 

A  more  common  type  of  apparatus,  designed  for  the  simultaneous 
saturation  of  several  solutions  at  the  same  temperature,  is  that 
illustrated  by  Fig.  2,  in  which  the  bottles  containing  the  solutions 
are  slowly  rotated  in  the  constant  temperature  bath.  The  form 
shown  is  that  described  by  Noyes  (1892).  This  type  of  apparatus 
has  the  advantage  that  the  solid  is,  to  a  large  extent,  kept  in  suspen- 
sion in  the  liquid  and,  therefore,  offers  the  most  favorable  oppor- 
tunity for  continuous  and  uniform  contact  with  the  solution.  Many 
examples  of  this  form  of  apparatus,  differing  principally  in  size  and 
in  the  direction  of  movement  of  the  containers,  are  described  in  the 
literature. 

Of  the  second  type  of  apparatus,  designed  for  a  single  determina- 
tion at  a  given  temperature,  many  varieties  have  been  developed 
for  particular  conditions.  Of  these,  the  following  examples  have 
been  selected  as  typical  of  this  class  and,  it  is  hoped,  will  illustrate 
most  of  their  desirable  features.  They  are,  in  general,  adaptations 
of  earlier  designs  and  it  is  not  intended  that  the  name  given  in  con- 
nection with  each  is  that  of  the  investigator  who  deserves  the  credit 
for  originating  the  type.  The  drawings  will,  for  the  most  part, 
be  readily  understood  without  detailed  explanations.  The  dimen- 
sions are  not  stated,  since  they  can  usually  be  varied  to  suit  the 
needs  of  almost  any  problem. 

In  Fig.  3  is  shown  the  apparatus  used  by  the  E^rl  of  Berkeley 
(1904)   for  the  very  careful  determinations  of    the   solubility  o( 
inorganic  salts  in  water.     The  features  of  particular  interest  in 
connection  with  it  are,  that  the  water  bath  itself  is  made  to  ser\'e 
as  the  temperature  regulating  device,  and  the  apparatus  for  with- 
drawing and  simultaneously  filtering  the  saturated  solution  is  a 
combination  of  pipet  and  pycnometer.     This  was  provided  with 
ground  glass  caps  for  each  end  and  the  stem  was  accurately  grad- 
uated.    It  was,  of  course,  carefully  standardized  before  use.    The 
flexible  iron  plate  shown  was  made  of  a  disc  from  the  receiver  of 
a  telephone.     The  apparatus  was  used  for  determinations  at  tem- 
peratures between  30*^  and  90*^  and  the  range  of  variations  from 
the  set  temperature  of  the  bath  was,  for  2-3  hour  periods,  within 
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lut  0.2°.    For  the  inner  vessel  containing  the  salt,  the  range 

I  about  0,05°.  At  each  temperature  two  determinations  of  den- 
r  and  solubility  were  mad  ;  one  on  the  solution  obtained  by 
Ting  a  supersaturated  solution  in  contact  with  solid  salt,  and 
tether  on  the  solution  obtained  by  stirring  an  unsaturated  solu- 

II  in  contact  with  an  excess  of  salt. 


7hMftMO»er£RSf- 


Fig.  3. 


n  the  case  of  determinations  at  the  boiling  point  a  special 
aratus  was  required.  Two  forms,  described  by  the  Earl  of 
keley  (1904),  are  shown  in  Figs.  4  and  5.  The  first  was  used 
the  less  soluble  salts  and  consisted  of  an  outer  tube  A  con- 
ing water  and  an  inner  tube  B  containing  salt  and  solution. 
boiling  the  water  vigorously  and  closing  the  side  tube  C,  steam 
ang  through  the  tube  D  stirred  the  solution  thoroughly  and 
temperature  rose  to  the  boiling  point  of  the  saturated  solution 
remained  constant  when  saturation  was  attained.  The  second 
a  cA  apparatus  (Fig.  5)  was  devised  for  use  with  extremely 
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soluble  salts.  In  these  cases  it  was  found  that  the  larger  quan- 
tity of  steam  required  for  thorough  stirring  dissolved  so  raudi 
salt  that  it  was  necessary  to  have  a  very  large  excess  present.  Id 
this  apparatus  the  steam  was  generated  in  a  boiler  A  and  conducted 
through  the  tube  B  to  the  bottom  of  the  lai^e  test  tube  Ccontaining 
the  excess  of  salt  and  solution.    The  test  tube  was  immersed  in  ihewl 


bath  D  which  was  vigorously  stirred  and  maintained  at  a  tempera- 
ture close  to  that  of  the  boiling  point  of  the  saturated  solution. 
When  the  temperature  of  the  oil  bath  was  below  the  boiling  point, 
salt  dissolved;  when  above,  salt  was  thrown  out  of  solutiwi. 
Considerable  difficulty  was  experienced  in  filling  the  pycnometet 
with  the  saturated  solution  without  introducing  errors  due  to 
steam  bubbles  caused  by  the  suction  which  was  applied. 
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comparatively  simple  form  of  the  type  of  apparatus  used  by 
or  Meyer  in  1875  and  modified  by  Reicher  and  van  Deventer 
o)  and  by  Goldschmidt  {1895),  is  described  by  Hicks  {1915)  and 
m  in  the  accompanying  Fig.  6.    A  glass  cylinder  A  is  closed  at 


Fic.  7. 


end  with  large  one-hole  rubber  stoppers.  The  mixture  of  salt 
solution  is  contained  in  this  cylinder  and  is  stirred  by  the 
tion  of  the  tube  E  which  is  provided  with  an  enlargement  at 
rarer  end  in  which  there  are  two  small  holes  at  H  and  /.  The 
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Stirrer  rotates  in  the  bearing  formed  by  the  hollow  wooden  qrlin- 
der  /.  The  glass  rod  K  carries  a  rubber  stopper  L  which  closes 
the  filtering  tube  Jf ,  in  which  a  platinum  cone  N  supports  an 
asbestos  filter  0.  The  siphon  P  connects  the  filtering  tube  with 
the  flask  R  which  is  provided  with  an  outlet  through  the  small 
tube  5.  The  apparatus  is  immersed  in  a  constant  temperature 
water  bath  W,  to  about  the  level  shown  After  stirring  the  mix- 
ture of  salt  and  solution  a  sufficient  length  of  time  for  attainment 
of  saturation,  the  undissolved  salt  is  a'lowed  to  setde  and  the 
rubber  stopper  is  withdrawn  from  the  filter  tube  by  means  of  the 
glass  rod  K.  Suction  is  applied  through  the  tube  S  to  hasten 
the  filtering  and  the  clear  solution  collected,  at  the  temperature  of 
the  bath,  in  the  previously  weighed  flask  R, 

A  similar  apparatus  was  used  by  Walton  and  Judd  (191 1),  for 
determination  of  the  solubility  of  lead  nitrate  in  pyridine.  This 
is  shown  in  Fig.  7  and  consists  of  a  glass  test  tube  fitted  with  a 
stirrer  which  turns  in  a  mercury  seal,  thus  preventing  loss  of 
solvent  by  evaporation  or  the  admission  of  moisture  from  the  air. 
To  take  a  sample  of  the  saturated  solution,  the  weighing  tube  A 
was  introduced  into  the  larger  tube  through  a  hole  in  the  stopper. 
After  reaching  the  temperature  of  the  bath  the  stirrer  was  stopped, 
the  end  of  the  small  tube  5,  which  was  covered  with  a  piece  of 
closely-woven  muslin,  was  dipped  below  the  surface  of  the  solu- 
tion and  the  liquid  drawn  into  A  by  applying  suction  at  C.  The 
tube  A  was  then  removed,  weighed  and  the  contents  analyzed. 

An  apparatus  which  was  used  by  Donnan  and  White  (1911). 
for  the  determination  of  equilibrium  in  the  system  palmitic  acid 
and  sodium  palmitate  is  shown  in  Fig.  8.     The  stirring  in  this  case 
was  accomplished  by  means  of  a  current  of  dry  air,  free  of  carbon 
dioxide.     The  apparatus  consists  of  two  parts,  namely,  an  inner 
chamber  E,  where  equilibrium  was  attained,  and  an  outer  case  i. 
designed  for  isothermal  filtration.     The  whole  was  immersed  in  a 
thermostat  to  the  level  W,     A  side  tube  B  permitted  connection 
with  a  filter  pump.     C  is  a  weighing  bottle  to  receive  the  filtered 
saturated  solution  and  D  a  Gooch  crucible  provided  with  a  paper 
filter.     The  cork,  closing  A,  was  covered  with  a  plastic  layer  to 
render  it  air-tight.     The  tube  at  the  lower  end  of  E  was  closed 
with  a  ground  glass  plug  F,  the  stem  of  which  was  enlarged  to  a 
small  bulb  at  G  and  then  drawn  out  to  pass  easily  through  Hi 
leaving  an  air  free  outlet  around  it.     The  small  cork  /  was  used 
to  support  the  stopper  when  lifted  to  allow  the  contents  of  E  to 
flow  down  for  filtration.     The  dry  air  by  which  the  mixture  was 
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1  was  drawn  through  K  by  applying  suction  at  H.  The 
ating  of  this  air  was  accomplished  by  drawing  it  through  a 
ipira]  immersed  in  the  thermostat.  The  connection  between 
qulltbrium  apparatus  and  preheater  was  made  through  a 
iry  seal,  which  permitted  lifting  the  apparatus  easily  without 
ge  to  the  fragile  preheater  permanently  mounted  in  the 
This  apparatus  provided  for  the  recovery,  separately,  of 


aturated  solution  and  undissolved  solid.  These  authors  also 
[be  an  improved  electrically  heated  and  controlled  constant 
nature  bath. 

terminations  at  lower  temperatures  than  can  be  constantly 
tained  with  the  aid  of  a  water  bath  require  special  forma  of 
•atus  which  permit  of  temperature  control  under  more  or 
estricted  conditions.  An  apparatus  of  this  type,  which  was 
by  Cohen  and  Inouye  (1910),  for  determination  of  the  solu- 
of  phosphorus  in  carbon  disulfide,  is  shown  in  Fig.  9,  and 
ended  for  the  range  of  temperature  between  — 10°  and  + 10*. 
saturating  vessel  D  consists  of  a  glass  cylinder  to  the  upper 
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end  of  which  is  cemented  a  steel  collar  E,  containing  a  deep  channd. 
A  mixture  of  litharge  and  glycerol  was  used  as  the  ceraendi? 
material  for  this  purpose.  The  inverted  steel  cover  F  fits  into  the 
channel  of  this  collar  and  the  seal  of  the  joint  is  effected,  in  ibe 
usual  way,  by  means  of  a  layer  of  mercury.  The  cover  f  is  pro- 
vided with  a  brass  tube  K,  to  which  the  pulley  M  is  attached,  and 


Fio.  9. 


Ftc.  la 


is  also  pierced  by  the  tightly  cemented-in  glass  tube  /.  The  glass 
rod  G,  containing  on  its  lower  end  the  three  stirring  wings  HUH, 
is  cemented  into  the  brass  tube  K.  The  saturating  vessel  is,  for 
stability,  tightly  fastened  in  a  hole  in  a  block  of  lead,  S,  contained 
in  the  Dewar  cylinder  A .  An  atmosphere  of  COt  in  the  saturat- 
ing vessel  is  provided  by  introducing  COj  under  pressure  through 
I  and  allowing  the  excess  to  escape  through  the  mercury  seal  in  £- 
After  charging  the  apparatus,  /  is  closed  with  a  rubber  tube  and 
plug  and  the  stirrers  H  H  H  set  in  motion.  A  Witt  stirrer,  0, 
keeps  the  contents  of  the  bath  in  rapid  circulation.  Water  is 
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n  the  bath  for  temperatures  above  o",  and  alcohol  (or  those 
o".  The  regulation  of  the  temperature  is  accomplished  by 
on  of  ice  or  solid  COt  as  found  necessary  and,  therefore,  re- 
very  close  attention  on  the  part  of  the  experimenter, 
ovel  and  ^mple  form  of  apparatus,  which  was  used  by  Bahr 
I,  for  the  determination  of  the  solubility  of  thallium  hydroxide 
iperatures  up  to  40"  is  shown  in  Fig.  10.    As  will  be  seen,  this 


Fig.  11. 


its  of  a  gas  washing  flask  to  the  arms  of  which  a  Y  tube  pro- 
with  two  stop-cocks  is  sealed.  The  inside  walls  of  the 
atus  were  coated  with  hard  paraffin  and  the  required  amounts 
allium  hydroxide  and  water  introduced.  It  was  then  im- 
d  in  a  water  bath  and  the  contents  stirred  by  means  of  a 
It  of  hydrogen,  which  entered  as  shown  and  with  A  and  E 
I,  passed  through  D  and  out  at  B.     When  it  was  desired  to 

767 


METHODS  FOR  THE  DETERMINATION  OF  SOLUBILITY 

remove  a  sample  of  the  solution  for  analysis,  B  and  D  were  dosed 
and  the  liquid  forced  through  A  into  the  pycnometer  by  means  of 
gas  pressure  entering  through  E.  For  temperatures  above  40', 
the  form  of  apparatus  shown  in  Fig.  1 1  was  used.  In  this  case  K 
represents  a  copper  cylinder  with  double  walls,  of  which  the  inner 
compartment  G,  contains  concentrated  salt  solution  which  is 
stirred  by  a  stream  of  air  (not  shown),  and  the  outer  compart- 
ment contains  a  layer  of  heating  liquid  if.  The  glass  tube  L  con- 
tains the  mixture  of  thallium  hydroxide  and  water  which  is  stirred 
by  means  of  a  current  of  hydrogen  (not  shown).  When  saturation 
is  attained  the  tube  A ,  of  small  bore  and  thick  walls  and  provided 
with  a  small  asbestos  filter,  is  introduced  and  the  saturated  solutioD 
forced  over  into  the  receptacle  B  by  pressure  of  hydrogen  which 
enters  at  C.  The  heating  liquid  in  B  is  the  same  as  used  in  H. 
The  following  heating  liquids  with  the  boiling  points  shown  were 
used:  Allyl  chloride,  46®;  Ethylene  chloride,  55*^;  Chloroform,  6i^ 
Methyl  alcohol,  66*^;  Benzene,  80®;  Benzene-Toluene  mixture,  91°; 
Water,  100°. 

A  somewhat  more  elaborate  apparatus,  in  which  the  constant 
temperature  is  maintained  by  means  of  the  vapor  of  a  boiling 
liquid,  is  shown  in  Fig.  12.  This  apparatus  was  developed  by 
Tyrer  (19 10)  for  the  very  accurate  determination  of  the  solubili- 
ties of  anthraquinone,  anthracene  and  phenanthraquinone  in  single 
and  mixed  organic  solvents.  The  solvent  with  excess  of  the  solute 
was  placed  in  A  and  kept  in  constant  agitation  by  means  of  the 
vertically  acting  stirrer  shown.  The  tube  A  is  surrounded  by  a 
bath  of  vapor  which  circulates  through  the  cylinder  5,  condenses 
in  C,  and  returns  to  the  boiling  flask  M,  When  the  solution  is 
saturated  it  is  allowed  to  settle,  and  the  clear  solution  run  out 
(by  raising  the  tube  D)  into  a  small  graduated  flask  £,  which  is 
maintained  at  the  same  temperature  as  the  solution  A.  The  tem- 
perature of  the  vapor  bath  is  varied  by  changing  the  pressure 
under  which  the  liquid  in  the  flask  M  is  boiling.  For  this  purpose, 
the  manostat  P  is  provided.  The  temperature  can,  with  care,  be 
maintained  constant  to  o.oi®.  For  this  purpose  the  apparatus 
must  be  air-tight,  the  liquid  in  the  boiling  flask  must  not  bump 
(which  is  entirely  prevented  by  placing  a  layer  of  mercury  in  the 
flask)  and  a  pure  boiling  liquid  must  be  used. 

Although  illustrations  of  special  forms  of  apparatus  designed  for 
securing  equilibrium  in  solubility  determinations  could  be  extended 
far  beyond  the  number  given,  it  is  believed  that  the  principi" 
features  have  been  made  clear  and  it  will  no  doubt  be  possible  to 
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ipt  the  devices  here  shown  to  many  other  cases  for  which  accu- 
e  determinations  of  solubility  may  be  desired. 
teparatum  ^  Saturated  Solution  from   Undissolved  Solid.  —  The 
t  point,  after  the  establishment  of  equilibrium  between  the 


Fig.  12. 

rent  and  solution,  is  the  matter  of  successfully  separating  the 
urated  solution  from  the  undissolved  solid,  preparatory  to  its 
Jysis.  There  are,  undoubtedly,  many  cases  where  this  is  a  very 
ious  problem.  This  is  especially  so  for  extremely  soluble  com- 
inds,  which  yield  viscous  solutions  as  well  as  for  those  which 
not  readily  settle  out  of  the  solution  or  cannot  be  removed  by 
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ordinary  filtration.  It  is,  of  course,  necessary  to  maintain  the 
mixture  at  the  temperature  at  which  saturation  was  obtained  until 
the  complete  separation  of  the  solution  and  solid  has  been  effected. 
The  operation  should,  therefore,  as  a  general  thing,  be  conducted 
in  the  same  bath  used  for  preparing  the  saturated  solution.  Sev- 
eral forms  of  apparatus  designed  for  this  purpose  are  shown  in 
the  diagrams  given  in  the  preceding  pages.  For  solutions  which 
can  be  readily  separated  from  the  undissolved  solid,  a  graduated 
pipet  to  which  a  stem  with  a  plug  of  filtering  material  can  be 
attached  and  which  is  adapted  to  being  easily  weighed,  is  the  most 
convenient. 

Analysis  of  the  Saturated  Solution,  —  The  weight  of  a  known 
volume  of  the  perfectly  clear  solution,  that  is,  its  specific  gravity, 
should  always  be  determined.  This  weighed  quantity  of  solution, 
or  a  known  dilution  of  it,  furnishes  a  very  convenient  sample  for 
the  determination  of  the  amount  of  dissolved  compound. 

In  regard  to  the  analysis,  the  procedure  must  be  selected  en- 
tirely on  the  basis  of  the  number  and  character  of  the  constituents 
present.  In  cases  of  the  solubility  of  single  non-volatile  compounds, 
in  solvents  which  can  be  more  or  less  easily  removed  by  volatiliza- 
tion, the  plan  in  most  general  use  is  the  evaporation  of  a  known 
amount  of  the  solution  to  dryness  and  weighing  the  residue.  Special 
forms  of  apparatus  to  be  used  for  this  purpose  have  been  proposed 
from  time  to  time.  These  are,  usually,  vessels  with  tubular  open- 
ings, arranged  so  that  a  current  of  dry  air  can  be  drawn  over  the 
surface  of  the  heated  sample. 

In  the  case  of  solubility  determinations  in  which  the  saturated 
solution  contains  more  than  one  dissolved  compound,  the  applica- 
tion of  the  usual  gravimetric  or  volumetric  procedures  will,  of 
course,  be  necessary.  Where  unique  methods  have  been  developed, 
a  brief  reference  to  them  will  usually  be  found  in  the  body  of  the 
book,  in  connection  with  the  results  for  the  compound  in  question. 

In  certain  cases,  where  the  direct  determination  of  the  amount 
of  the  dissolved  compound  present  in  the  solution  would  be  very 
difficult  or  impossible,  an  indirect  method  can  sometimes  be  used. 
For  this  purpose,  a  carefully  weighed  amount  of  the  compound 
must  be  used,  and,  after  the  period  of  saturation,  the  undissolved 
residue  is  filtered  off  under  conditions  which  reduce  losses  to  a 
minimum  and,  after  drying  to  its  original  condition,  it  is  weighed, 
and  the  amount  which  has  been  dissolved  found  by  subtracting 
the  weight  of  the  undissolved  residue  from  the  quantity  originally 
present. 
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ientification  of  the  Solid  Phase,  —  As  already  mentioned  in  the 
pter  on  General  Information,  the  solubility  of  a  compound, 
ch  is  capable  of  existing  in  several  forms,  depends  upon  the 
ticular  form  in  which  it  is  present  in  contact  with  the  satu- 
d  solution.  The  question  of  the  composition  of  the  solid  phase 
therefore,  of  considerable  importance  for  the  accurate  deter- 
adon  of  solubility.  Although  the  identification  of  the  solid 
se  presents  little  difficulty  in  the  majority  of  cases,  it  some- 
es  happens  that  it  can  be  made  only  by  a  more  or  less  indirect 
hod.  The  principal  reason  for  this  is  that  adhering  solution  can 
ally  not  be  completely  removed  from  the  solid  phase  and  the 
lysis,  consequently,  does  not  give  direct  information  of  the 
iired  accuracy. 

.  method  which  has  been  used  considerably  for  identifying  the 
d  phase  is  that  known  as  the  residue  method  of  Schreinemakers 
^3).  It  is  based  on  the  principal  that  if  an  analysis  is  made  of 
h  the  saturated  solution  and  of  a  mixture  of  the  saturated  solu- 
i  and  the  solid  phase  of  unknown  composition,  the  two  points  so 
^ned,  when  plotted  on  a  coordinate  system,  lie  on  a  line  con- 
ting  the  point  representing  the  composition  of  the  solid  phase  and 
solubility  curve  of  the  system.  Similar  analyses  of  another  sat- 
ted  solution  of  the  system  and  of  its  mixture  with  the  solid 
Lse,  locate  another  such  line.  Since  all  lines  so  determined 
jn  extended,  pass  through  the  point  representing  the  compo- 
)n  of  the  solid  phase,  their  intersection  locates  this  point 
nitely. 

Jthough  the  original  description  of  this  method  by  Schreine- 
cers  was  illustrated  by  an  example  drawn  on  the  rectangular 
:em  of  coordinates,  it  has  been  used  much  more  extensively,  in  a 
:tical  way,  in  connection  with  the  later  developed  equilateral 
ngular  diagram.  In  this  case,  each  apex  of  the  triangle  repre- 
:s  one  of  the  three  components  of  the  system,  each  point  on  a  leg, 
ixture  of  two,  and  each  point  within  the  triangle  a  mixture  of  all 
«  components.  When  a  number  of  saturated  solutions  are 
lyzed,  the  results  correspond  to  points  on  the  solubility  cur\'e  of 
system.  If  now  some  of  the  solid  phase  with  adhering  solution 
•moved  from  each  mixture  and  analy  ed,  it  is  evident  that  the 
ilts  thus  obtained,  being  for  samples  made  up  of  both  the  satu- 
d  solution  and  the  solid  phase,  give  points  which  lie  on  lines 
necting  the  ti\'o.  The  points  on  the  curve  for  the  pure  saturated 
itions  being  known,  it  is  necessary  only  to  connect  them  with  the 
Its  for  the  corresponding  mixtures  of  solid  phase  and  saturated 
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solution,  and  to  prolong  the  lines  to  their  common  intersection. 
This  will  necessarily  be  at  the  point  representing  the  composition 
of  the  pure  solid  phase. 

In  applying  the  residue  method  of  Schreinemakers,  if  the  inter- 
secting lines  which  fix  the  point  corresponding  to  the  solid  phase 
meet  at  a  very  narrow  angle,  definite  information  as  to  its  composi- 
tion may  not  be  secured.     For  cases  such  as  these,  a  procedure  to 
which  the  name  '^tell-taW  method  was  given  by  Kenrick  (1908) 
and  which  is  described  in  detail  by  Cameron  and  Bell  (1910),  has 
been  developed.     This  method  consists  in  adding  to  the  mixture  a 
small  amount  of  an  entirely  different  compound  which  remains 
wholly  in  the  solution.     After  equilibrium  has  been  reached,  a  por- 
tion of  the  saturated  solution  and  of  the  solid  phase  with  adhering 
solution  are  analyzed,  and  the  quantity  of  the  added  "tell-tale" 
compound  in  each  determined.     From  the  result,  showing  the  con- 
centration of  the  added  compound  in  the  saturated  solution,  and  the 
amount  of  it  found  in  the  mixture  of  solid  and  solution,  the  quantity 
of  solution  in  contact  with  the  solid  can  be  calculated.     Since  the 
composition  of  the  solution  is  also  known,  the  difference  between 
the  composition  of  the  solid  plus  solution  and  of  the  amount  of 
solution  known  to  be  present,  is  the  composition  of  the  pure  solid. 

Transition  Temperatures  can  frequently  be  accurately  determined 
by  relatively  simple  means,  and  since  such  data  are  useful  in  estab- 
lishing fixed  points  on  solubility  curves  they  are  valuable  adjuncts 
to  directly  determined  solubility  data. 

Synthetic  Method.  —  The  procedures  which  have,  so  far,  been 
mentioned  are  all  classed  as  analytical  methods  of  solubility  deter- 
mination. In  contradistinction  to  these  is  the  equally  useful  reverse 
process,  by  which  the  solvent  and  solute  are  brought  together  in 
previously  measured  quantities  and  the  temperature  ascertained  at 
which  the  solution  is  saturated.  To  this  procedure  the  designation 
synthetic  method  of  solubility  determination  has  been  applied. 
One  of  the  earliest  investigators  to  use  this  method  extensively  was 
Alexejeff  (1886)  and  it  is,  therefore,  frequently  referred  to  as  the 
AlexejeflF  synthetic  method  of  solubility  determination. 

The  synthetic  method  can,  of  course,  be  used  both  for  the  solu- 
bility of  solids  in  liquids  and  for  liquids  in  liquids,  but  it  is  in  the 
latter  case  that  it  is  of  greatest  service.  Its  points  of  superiority, 
particularly  in  the  case  of  the  reciprocal  solubility  of  liquids,  are 
that  the  upper  limits  of  the  determinations  can  be  extended  far 
beyond  the  boiling  point  temperature  and  are,  in  fact,  limited  only 
by  the  resistance  of  the  glass  to  pressure  or  to  the  action  of  the 
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liquid.  Only  small  quantities  of  the  solute  and  solvent  are  required 
for  a  determination.  It  is  applicable  to  compounds  for  which 
ciuantitative  methods  of  analysis  are  not  available  or  are  of  a  tedious 
character.  The  mixtures,  being  contained  in  sealed  tubes,  are  not 
subject  to  the  action  of  constituents  of  the  air,  nor  are  losses,  due  to 
ATolatilization,  to  be  feared.  Although,  in  the  case  of  solids,  diffi- 
culties incident  to  the  supersaturation,  resulting  from  failure  of  the 
crystals  to  separate  on  cooling,  are  encountered,  with  liquids 
the  point  of  saturation  is  made  instantly  and  strikingly  evident  by 
tlie  beginning  of  opalescence  or  clouding  which  occurs,  and  errors 
due  to  supersaturation  are  rarely  encountered.  A  sure  criterion 
that  supersaturation  does  not  occur  rests  on  the  observation  of  the 
temperature  at  which  the  cloudy  solution  again  clears.  If  this 
temperature  coincides  with  the  temperature  of  the  beginning  of 
opalescence,  it  is  certain  that  supersaturation  has  not  occurred. 
The  observation  of  the  temperature  of  saturation  can  be  repeated 
as  often  as  desired,  and  the  accuracy  of  the  determination  is  ordi- 
narily limited  only  by  the  care  taken  in  making  it. 

The  limitations  of  the  method,  aside  from  the  supersaturation 
which  may  occur  in  the  case  of  solids,  are  principally  those  resulting 
from  the  low  temperature  coefficients  of  solubility  possessed  by 
certain  compounds,  and  which  usually  occur  in  the  vicinity  of 
maxima  or  minima  of  solubility  curves.  Although  a  ''critical  cloud- 
ing" occurs  in  the  vicinity  of  the  so-called  critical  solution  point, 
this  possesses  a  characteristic  appearance  which  is  easily  distinguish- 
able from  the  clouding  observed  at  the  saturation  point,  and  errors 
of  observation  due  to  it  are  not  to  be  apprehended.  In  fact,  it  has 
been  pointed  out  that  supersaturation  disappears  at  the  critical 
point,  and  the  synthetic  method  is  ordinarily  very  accurate  in  the 
vicinity  of  the  critical  solution  temperature. 

Since,  by  the  synthetic  method  the  results  are  necessarily  obtained 
under  different  pressures,  this  question  has  been  given  consideration 
from  the  theoretical  and  the  practical  side.  Although  it  is  possible 
that  extremely  high  pressures  would  exert  an  influence,  the  conclu- 
sion appears  justified  that  under  ordinary  conditions,  in  which 
pressures  of  lo  atmospheres  are  not  exceeded,  no  notable  effect 
would  be  produced.  The  solubility  curves  obtained  by  this  method 
do  not  show  any  abnormalities  due  to  this  cause. 

In  the  case  of  the  determination  of  the  solubility  of  solids  by  the 
synthetic  method,  the  operation  consists  in  preparing  a  mixture  of  a 
carefully  determined  amount  of  the  solvent  and  of  the  solid,  and 
subjecting  it  to  gradually  increasing  temperature  and  to  constant 
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agitation,  while  a  continual  observation  of  the  changes  taking  place 
in  the  solid  is  made.  When  all  but  a  few  small  crystals  have  dis- 
solved, the  change  in  temperature  is  regulated  much  more  carefully 
and  note  is  taken  of  the  point  at  which  the  edges  of  these  final 
crystals  begin  to  change  from  sharp  to  rounded,  or  vice  versa,  or 
where  the  sizes  of  the  particles  visibly  increase  or  diminish.  Care 
must,  of  course,  be  taken  not  to  allow  the  last  portions  of  the  solid 
to  dissolve;  otherwise,  on  cooling,  considerable  supersaturation  may 
occur  before  the  solid  begins  to  separate  from  solution.  The  method 
is,  naturally,  most  serviceable  where  the  change  in  solubility  with 
temperature  is  considerable,  and  where  convenient  methods  for  the 
direct  analysis  of  the  solution  are  not  available. 

The  procedure  of  a  determination  in  the  case  of  the  reciprocal 
solubility  of  liquids  consists  in  introducing  by  means  of  capillar)' 
funnels  weighed  amounts  of  the  two  liquids  into  small  glass  tubes 
and  sealing  the  ends.  The  amount  of  air  space  in  the  tubes  should 
be  kept  low.  Many  convenient  devices  for  weighing  and  intro- 
ducing the  liquids  have  been  described.  In  the  case  of  very  volatile 
liquids  it  may  be  necessary  to  introduce  them  in  thin  walled  bulbs, 
which  can  be  broken  after  the  tube  containing  the  mixture  has  been 
sealed.  The  tube  is  then  placed  in  a  large  beaker  of  water,  or  higher 
boiling  liquid  if  necessary,  and  heat  applied  until  the  contents  of  the 
tube,  on  being  shaken,  become  homogeneous.  The  temperature  is 
then  allowed  to  fall  very  slowly  and  an  observation  made,  while  the 
tube  is  constantly  agitated,  of  the  temperature  of  first  appearance 
of  opalescence.  This  observation  can  be  repeated  as  many  times  as 
desired  and  the  temperatures  of  appearance  and  disappearance  of 
the  clouding,  which  usually  differ  by  only  a  few  tenths  of  a  degree, 
can  be  ascertained  with  certainty. 

Since,  by  the  synthetic  method  the  data  are  for  irregular  interxals 
of  temperature,  in  order  to  obtain  results  for  a  particular  tem- 
perature it  is  necessary  to  plot  the  several  determinations  on  coordi- 
nate paper  and  from  the  solubility  curve  so  obtained,  read  the  value 
for  the  temperature  in  question. 

Freezing-point  Method,  —  A  modification  of  the  synthetic  method, 
which  is  applicable  particularly  to  solutions  which  contain  relatively 
large  amounts  of  the  dissolved  compound,  is  that  which  consists  in  a 
determination  of  the  freezing-point  of  the  mixture.  This  point  is, 
in  fact,  the  temperature  at  which  the  separating  solid  compound  is 
in  equilibrium  with  the  solution. 

The  difference  between  the  freezing-point  determination  and  the 
observation  of  the  point  of  growth  or  diminution  of  a  crystal  in  a 
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iquid  is  that,  in  the  former,  the  establishment  of  equilibrium  is 
-ecognized  exclusively  by  the  change  of  the  thermometer.  The 
»lution  is  cooled  gradually,  during  which  the  thermometer  sinks 
Jowly  to  a  point  below  the  freezing  temperature.  As  soon  as  the 
irst  crystal  appears,  either  spontaneously  or  by  intentional  intro- 
luction  (seeding),  the  thermometer  rises  suddenly  to  the  freezing- 
x)int  and  remains  stationary  for  some  time. 

This  method  can,  of  course,  be  used  in  a  large  number  of  cases  for 
he  determination  of  solubility.  Those  portions  of  the  solubility 
rurves  of  salts  in  water  for  which  ice  is  the  solid  phase,  are  practi- 
ally  always  determined  in  this  way  and  it  may  be  said,  in  general, 
:hat  for  determinations  made  at  low  temperatures,  the  freezing-point 
nethod  is  to  be  selected  whenever  possible. 

For  the  practical  execution  of  the  method  the  very  well  known 
ipparatus  of  Beckmann  is  most  convenient  and  satisfactory.  The 
leterminations  must,  of  course,  be  made  with  all  the  refinements 
w'hich  have  been  developed  for  accurate  freezing-point  measure- 
nents. 

The  method  has  been  used  extensively  for  the  discovery  of 
iddition  compounds.  Its  use  for  this  purpose  is  based  upon  the 
principle  that  if  to  a  pure  compound.  A,  a  second,  5,  is  added,  the 
Freezing-point  of  A  is  lowered;  similarly  the  freezing-point  of  B  is 
lowered  by  A,  and  the  two  descending  curves  thus  obtained  inter- 
sect at  the  eutectic.  If,  however,  a  compound,  A^By  is  formed, 
this  also  acts  as  a  pure  substance  and  its  freezing-point  is  lowered 
by  either  A  or  B.  Hence  the  freezing-point  lines  do  not  meet  at  a 
single  eutectic  but  exhibit  in  this  case  a  maximum,  the  position  of 
which  indicates  the  composition  of  the  compound. 

Volume  Change  Method.  —  Still  another  method,  which  is  a  modi- 
fication of  the  synthetic,  is  that  designed  to  indicate  the  reciprocal 
solubility  of  liquids  by  a  determination  of  the  volume  changes  which 
occur  when  two  relatively  sparingly  miscibic  liquids  are  shaken 
together  in  a  closed  vessel.  The  apparatus  consists  usually  of  a 
::ylindrical  receptacle  which  is  provided  with  a  constricted  grad- 
uated section  either  at  one  end  or  near  the  middle.  Such  volumes  of 
liquids  are  chosen  that  the  meniscus  separating  them  lies  in  the 
M)nstricted  graduated  tube.  The  determination  consists  in  super- 
imposing measured  volumes  of  each  liquid  and  noting  the  position 
3f  the  meniscus  before  and  after  a  period  of  shaking  at  constant 
temperature.  From  the  increase  or  decrease  of  volume  of  the  two 
layers,  as  estimated  from  the  change  in  position  of  the  meniscus, 
the  reciprocal  solubility  of  the  two  liquids  is  calculated.     It  is  to  be 
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noted,  however,  that  the  solubility  of  liquids  is  in  practically  all 
cases  reciprocal,  and  without  an  analysis  of  the  two  layers  the  true 
solubility  can  not  usually  be  deduced. 

Titration  Method.  —  A  special  case  of  the  reciprocal  solubility  of 
liquids  is  that  representing  equilibrium  in  ternary  systems  yidding 
two  liquid  layers.  Such  equilibria  are  usually  determined  by  rel- 
atively simple  titration  procedures,  but  for  the  interpretation  and 
description  of  the  results,  special  terms  have  been  developed  and 
these  require  more  or  less  detailed  explanation. 

When  a  third  liquid  is  added  to  a  mixture  of  two  others  which  are 
miscible  to  only  a  slight  extent;,  the  added  liquid,  if  soluble  in  each 
of  the  others,  will  distribute  itself  between  the  two  and  an  equi- 
librium will  be  reached.     If  the  two  layers  are  then  analyzed  and 
the  results  plotted  on  coordinate  paper,  two  points,  corresponding 
to  the  two  layers,  will  be  obtained.     If  more  of  the  third  liquid  is 
added,  equilibrium  will  again  be  established  after  a  short  period  of 
shaking  and  the  analysis  of  the  two  layers,  to  which  the  designation 
conjugate  layers  has  been  given,  will  fix  two  more  points  when  plotted 
on  the  coordinate  paper.     The  process  may  be  repeated  until  a 
considerable  number  of  points  have  been  obtained.     When  this  has 
been  done,  it  will  always  be  found  that  these  points  are  the  locus  of  a 
smooth  curve,  to  which  the  designation  binodal  curve  has  been  given. 
If  the  pairs  of  points  corresponding  to  the  conjugate  layers  are 
connected,  the  lines  so  obtained  are  defined  as  tie  lines.     Since  it  is 
evident  that  with  the  continued  addition  of  the  third  or  consolute 
liquid,  a  point  must  finally  be  reached  at  which  the  resulting  mixture 
will  no  longer  separate  into  two  conjugate  layers,  the  tie  lines  suc- 
cessively determined  as  above  described,  will  become  shorter  and 
shorter  until  finally  the  last  one  is  reduced  to  the  point  correspond- 
ing to  the  homogeneous  mixture  of  the  three  components.     To  this 
is  given  the  name  plait  point. 

Although  for  the  above  example  a  ternary  system  made  up  of 
three  liquids  has  been  taken,  there  are  a  large  number  of  salts  and 
other  solid  compx)unds  which,  when  dissolved  in  mixtures  of  liquids 
of  certain  concentrations,  cause  the  latter  to  separate  into  conjugate 
liquid  layers.  These  systems  have  aroused  much  interest  from  time 
to  time  and  considerable  data  for  them  are  given  in  the  literature. 

Since  it  is  usually  difficult  and  frequently  impossible  to  analyze 
directly  a  homogeneous  mixture  of  liquids,  and  thus  determine  the 
points  on  a  binodal  curve,  a  simple  titration  method  for  this  purpose 
has  come  into  general  use.  By  means  of  this  a  homogeneous 
mixture  of  known  amounts  of  two  of  the  components  is  titrated  with 
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he  third  just  to-  the  point  of  initial  separation  of  the  second 
i^'er,  which  is  usually  very  sharply  indicated  by  the  appearance  of 
loading  or  opalescence.  The  procedure  may  also  be  reversed  and 
he  consolute  liquid  added  just  to  the  point  of  clearing  of  the  cloudy 
nixture  of  the  other  two.  By  this  plan  the  synthetically  derived 
omposition  of  one  of  the  two  conjugate  layers  and  thus  of  one  point 
>n  the  binodal  curve  is  known.  The  determination  of  the  tie  line 
nd  therefore,  the  identification  of  the  corresponding  point  on  the 
iir\'e  for  the  conjugate  liquid,  requires  an  additional  experiment 
or  its  location.  Several  procedures  for  this  purpose  have  been  de- 
veloped. They  usually  depend  upon  the  determination  of  one  or 
nore  constants  of  specially  prepared  pairs  of  conjugated  liquids, 
uch  as  their  specific  gravities  or  refractive  indices.  In  the  case 
rf  mixtures  of  which  one  member  can  be  easily  determined  analyti- 
aily,  tie  lines  can  be  located  by  the  quantitative  determination  of 
his  member  in  pairs  of  conjugated  liquids. 

In  general,  the  titration  method  for  the  determination  of  the 
olubility  of  liquids  is  applicable  to  many  cases.  The  facts,  that 
quilibrium  is  attained  so  promptly  in  liquids  and  that  the  evidence 
»f  the  appearance  of  a  second  insoluble  layer  is  usually  so  striking, 
nake  it  of  great  value.  Refinements  have  been  introduced  such 
IS  the  addition  of  liquid  or  solid  dyes  to  the  mixture  in  order  to 
acilitate  the  detection  of  the  end  point,  and  the  development  of 
larticular  forms  of  apparatus  for  measuring  and  weighing  the 
iquids.  The  constituents  of  the  mixtures  are  usually  weighed  but 
he  volume  relations  and,  therefore,  the  specific  gravities  can  also 
)e  approximately  estimated,  by  using  graduated  vessels  for  making 
he  titrations,  and  measuring  in  them  the  volumes  of  the  final 
nixtures.  A  very  ingenious  method  for  ascertaining  indirectly  the 
omposition  of  the  liquid  mixtures  in  the  case  of  the  system 
laphthalene,  acetone  and  water,  is  described  on  p.  444. 

As  a  usual  thing  the  temperature  coefficients  are  not  very  great 
n  the  case  of  liquid  mixtures  and  the  very  accurate  control  of  the 
emperature  is  not  imperative.  When  such  control  is  necessary, 
lowever,  the  use  of  a  thermostat  does  not  seriously  complicate  the 
letermination. 

Distribution  Coefficients.  —  As  mentioned  above,  when  a  third 
ompound  is  added  to  a  mixture  of  two  liquids  which  are  relatively 
mmiscible,  it  will  dissolve  to  a  certain  extent  in  each  and  the  com- 
losition  of  the  two  layers  represent  conjugate  points  on  the  binodal 
urve  for  the  system.  The  results  are,  however,  of  interest  from 
mother  point  of  view,  namely  that  of  the  distribution  of  the  com- 
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pound  between  the  two  solvents.  This  distribution  coefficient  is, 
in  many  cases,  of  considerable  interest  in  connection  with  analytical 
methods  based  on  shaking  out  procedures  and  also  in  connection 
with  such  problems  as  the  molecular  state  of  compounds  in  solution, 
their  dissociation  and  other  points  of  theoretical  interest.  Distri- 
bution coefficients  have,  therefore,  been  studied  to  a  large  extent 
and  much  data  for  them  are  available.  In  general,  the  determina- 
tions are  made  by  relatively  simple  methods.  The  amount  of  the 
compound  present  in  a  definite  amount  of  each  layer,  after  qui- 
librium  has  been  established  by  adequate  agitation,  is  determined 
in  any  manner  most  convenient.  If  the  total  amount  of  solute  is 
known,  and  that  found  in  one  layer,  the  amount  in  the  other  can,  of 
course,  be  calculated  by  difference.  The  results  are  usually  ex- 
pressed on  the  volume  basis,  since  it  is  the  ratio  of  the  amounts 
present  in  the  same  molecular  state  in  equal  volumes  of  the  two 
layers  which  is  a  constant,  independent  of  temperature  and  con- 
centration. 

It  is  evident  that  when  the  concentration  at  the  saturation  point 
is  considered,  the  amount  of  the  compound  which  enters  each  layer 
depends  upon  its  solubility  in  the  liquid,  consequently  the  dis- 
tribution coefficient  is  the  relation  of  the  solubilities  of  the  dissolved 
substance  in  the  two  solvents.  Variations  from  this,  aside  from 
changes  in  molecular  state,  etc.,  in  one  or  the  other  solvent  are  due 
to  such  causes  as  the  reciprocal  solubility  of  the  so-called  immiscible 
solvents,  which  will,  of  course,  be  influenced  by  the  presence  of  the 
dissolved  compound,  especially  at  the  higher  concentrations.  Vari- 
ations of  the  coefficient  with  temperature  would  result  in  cases 
where  the  solubilities  of  the  compound  in  the  two  solvents  do  not 
change  at  the  same  rate  with  temperature. 

Electrolytic   Conductivity   Method.  —  Of   the   physical   properties 
which  can  be  used  for  the  determination  of  the  concentration  of  a 
solution,  such  as  specific  gravity,  refractive  index,  etc.,  the  electro- 
lytic conductivity  is  of  particular  value  in  the  case  of  those  ver\' 
sparingly  soluble  compounds  which  yield  solutions  too  dilute  to  be 
analyzed  by  gravimetric  or  volumetric  methcxls.     By  its  use  the 
progress  of  the  saturation  can  be  followed  without  separating  the 
undissolved  solid  from  the  solution,  or  even  removing  the  portion 
used    for    the    determination.     The    special    electrical    equipment 
which  is  required,  however,  and  the  need  for  water  of  exceptional 
purity  and  of  vessels  of  particular  qualities,  restrict  its  general  use. 

The  method  of  calculating  the  concentration  from  the  conduc- 
tivity is  based  on  the  assumption  that  at  the  very  great  dilutions 
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involved,  complete  dissociation  occurs.  Therefore,  the  limiting 
vahie  to  which  the  equivalent  conductivity  approaches  at  infinite 
dilution  is,  for  practical  purposes,  attained,  and  A  =  A«  «=  /«  +  hf 
where  /«  and  U  are  the  ionic  conductivities  of  the  anions  and  kations. 
These  values  are  known  for  all  the  principally  occurring  ions.  The 
observed  specific  conductivity  k  is,  however,  connected  with  the 
equivalent  conductivity  and  the  concentration  77  by  the  equation 

A  =  -,  in  which  ri  represents  the  concentration  in  gram-equivalents 

per    cubic    centimeter.      Rearrangement    and    substitution    give 

If  =  J — J— 7-.     From  this  equation  the  solubility  of  the  substance 
U  -r  Ik 

under  investigation  is  calculated  by  substituting  the  measured 
specific  conductivity  of  the  solution  and  the  known  values  of  the 
ionic  conductivities. 

The  Solubility  of  Gases  in  Liquids.  —  When  a  gas  and  a  liquid  are 
intimately  mixed  by  shaking,  a  definite  amount  of  the  gas  will  be 
dissolved  by  the  liquid  and,  simultaneously,  the  vapor  of  the  liquid 
'U'lH  mix  with  the  gas  in  the  space  above  the  liquid.  The  partial 
pressure  of  the  liquid  in  the  gas  space  is  almost  exactly  the  same  as 
^hat  of  the  pure  liquid  at  the  solution  temperature,  since  the  in- 
fluence of  the  relatively  slight  amount  of  dissolved  gas  is  insignifi- 
cant in  by  far  the  most  cases.  The  amount  of  gas  which  is  dissolved 
depends  both  on  the  nature  of  the  gas  and  of  the  liquid  and  is, 
furthermore,  a  function  of  the  temperature,  and  pressure. 

In  regard  to  the  influence  of  pressure,  the  absorption  law  of  Henry 
liolds  for  the  most  part,  when  the  gas  solubility  is  not  too  great. 
According  to  it,  the  amount  of  pure  gas,  which  is  taken  up  at  con- 
stant temperature  by  a  given  amount  of  liquid  is  proportional  to 
the  pressure  of  the  gas. 

The  temperature  acts  almost  always  in  the  sense  that  the  solu- 
bility decreases  as  the  temperature  rises. 

The  solubilities  of  gases  are  usually  expressed  either  in  terms  of 
the  Bunsen  "Absorption  Coefficient**  p,  or  thcOstwald  "Solubility 
Expression"  /.     Definitions  of  these  are  given  on  p.  227. 

The  experimental  methods  for  the  determination  of  the  solubility 
of  gases  vary  according  to  the  nature  of  the  gas.  For  those  which 
dissolve  in  relatively  large  amounts  and  can  be  analytically  deter- 
mined with  accuracy,  the  saturated  solution  may  be  analyzed  by 
ordinary  quantitative  methods.  Thus,  in  the  case  of  the  solubility 
of  sulfur  dioxide  in  aqueous  solutions  of  salts  (see  p.  706,  results  by 
Fox,  1902),  the  solutions  were  saturated  by  passing  a  stream  of  the 
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gas  through  them  at  atmospheric  pressure  and,  when  equilibrium 
was  attained,  a  measured  portion  of  the  solution  was  withdrawn, 
transferred  to  an  excess  of  standardized  iodine  solution  and  die 
excess  of  the  latter  titrated  with  thiosulfate.  A  gravimetric  pro- 
cedure was  used  by  Christoff  (1905)  for  the  determination  of  die 
solubility  of  carbon  dioxide  in  aqueous  sa't  solutions.  In  this  case 
the  solutions  were  weighed  before  and  after  the  passage  of  the  gas 
through  them  and  the  increase  in  weight,  after  applying  necessary 
corrections,  taken  to  represent  the  solubility  at  the  temperature  of 
the  experiment  and  at  atmospheric  pressure.  The  absorption  flasks 
were  of  special  shape  and  the  gas  was  previously  passed  through  a 
series  of  U  tubes,  containing  the  same  aqueous  solution,  in  order 
to  prevent  loss  of  water  from  the  experimental  solution  which, 
otherwise,  would  have  occurred. 

In  the  great  majority  of  cases,  however,  gas  solubility  is  deter- 
mined by  a  method  based  upon  the  measurement  of  the  volume  of 
the  gas  absorbed.  The  apparatus  consists  essentially  of  an  absorp- 
tion flask  for  the  liquid,  connected  by  means  of  a  tube  of  small  bore 
to  a  graduated  buret  in  which  the  gas  is  measured  above  mercur)', 
the  level  of  which  can  be  altered  by  raising  or  lowering  a  container 
connected  with  the  buret  by  means  of  a  rubber  tube.  Many  forms 
of  this  apparatus  have  been  described  and  the  disadvantages  of  the 
earlier  forms  have  gradually  been  remedied.  A  relatively  simple 
form  of  this  apparatus,  but  one  which  embodies  the  essential 
features  required  for  accuracy,  is  that  described  by  McDaniel  (191 0 
for  the  determination  of  the  solubility  of  methane,  ethane  and 
ethylene  in  a  large  number  of  organic  solvents  at  various  tem- 
peratures. 

This  apparatus  is  shown  in  Fig.  13.     A  is  an  ordinary  gas  buret 
and  B  an  absorption  pipet  of  the  form  first  used  by  Ostwald.    "The 
buret  and  pipet  are  connected  by  means  of  the  glass  capillary  ^ 
sealed  directly  onto  each,  so  that  the  whole  forms  one  solid  piece 
of  glass  apparatus  without  rubber  or  cement  connections  of  any  U^'^ 
thus  any  possibility  of  leaks  from  these  extremely  troublesome 
sources   is   entirely   avoided.     The   whole   apparatus   is  clamped 
solidly  to  a  rigid  support  so  that  it  can  be  taken  up  in  the  hands 
and  shaken  for  the  purpose  of  bringing  the  gas  into  intimate  contact 
with  the  liquid.     The  pipet  and  buret  are  each  provided  with  a 
three-way  stopcock,  C  and  D,    These  can  be  turned  in  such  a  way 
as  to  allow  the  gas  to  sweep  out  the  air  from  the  connecting  capillary. 
By  the  same  means  the  two  vessels  may  also  be  connected  directly 
with  each  other  as  well  as  separately  with  the  outside  air  or  source 
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^a  supply.  The  pipct  and  buret  arc  each  provided  with  a  water 
Icet,  P  and  Q.  The  temperaturc  of  each  is  regulated  by  means 
the  electrically  heated  coils  K  and  L."  These  coils  are  of 
nganin  wire  and  are  connected  in  series.  The  rate  of  evolution 
leat  in  the  jackets  was  adjusted  in  the  first  place  by  varying  the 
gth  of  the  manganin  wire,  until  the  temperature  was  the  same  in 
h  jacket.  Stirring  was  accomplished  by  blowing  air  through 
tubes  /  and  J.  The  differences  in  temperaturc  between  the 
et  and  buret  were  never  greater  than  o.i". 


Fig.  13. 


Fig.  14. 


n  carrying  out  a  determination  by  this  method  it  is,  of  course, 
eseary  that  the  solvent  be  completely  free  of  dissolved  air  or 
er  gas.  This  is  perhaps  the  most  important  part  of  the  deter- 
lation  and  a  special  form  of  apparatus  for  the  purpose  is  described 
McDaniel  (1911)  and  is  shown  in  Fig.  14.  "The  hquid  was 
ed  under  diminished  pressure  in  the  flask  C  attached  directly 
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to  the  lower  of>ening  of  the  pipet  by  means  of  the  rubber  stopper  as 
shown  in  the  figure.  Connection  with  the  air  pump  is  made  at  D. 
During  the  boiling  the  lower  opening  of  the  inlet  tube  E  is  above  the 
surface  of  the  liquid  in  C,  the  stopcock  B  being  closed.  When  the 
air  has  been  completely  expelled,  the  screw  pinchcock  F  is  closed 
while  the  air  pump  is  still  in  operation.  The  flask  C  is  now  raised 
until  the  lower  end  of  E  reaches  nearly  to  the  bottom  of  the  flask. 
The  air  pump  is  now  connected  at  G  and  the  cock  H  opened  so  as 
to  make  connection  with  the  pipet.  B  is  now  opened  and  the  inflow 
of  air  through  D  regulated  by  gradually  opening  F  in  such  a  manner 
that  the  liquid  is  very  slowly  forced  up  into  the  pipet.  In  this 
manner  the  liquid  never  comes  into  contact  with  the  air  under  full 
atmospheric  pressure  but  only  under  greatly  diminished  pressure. 
The  absorption  of  air  under  these  conditions  can  only  be  inappre- 
ciable, especially  since  the  liquid  in  the  flask  remains  perfectly  quiet, 
and  only  the  lower  portion  is  used." 

Having  filled  the  pipet  5,  Fig.  13,  with  the  air-free  solvent  as 
just  described,  **T  is  connected  with  the  source  of  gas  supply  and 
the  cocks  C  and  D  are  turned  in  such  a  way  as  to  allow  the  gas  to 
sweep  out  the  air  from  the  capillary,  M,  The  buret  is  then  filled 
in  the  usual  manner  by  lowering  the  leveling  tube  F,  the  cock  D 
having  been  turned  so  as  to  connect  T  with  E.  Care  is  taken  to 
keep  the  entering  gas  under  a  slight  pressure  by  keeping  the  mercury 
level  in  F  slightly  above  that  in  A,  This  prevents  air  from  entering 
through  any  leaks  in  the  train  connecting  the  gas  generator  with  the 
buret.'*  The  gas  must  be  completely  saturated  with  the  vapor  of 
the  solvent  and  this,  with  other  than  aqueous  solvents,  may  require, 
in  addition  to  drawing  it  through  some  of  the  solvent  in  if,  that  a 
thin  layer  be  placed  in  the  buret  and  time  allowed  for  it  to  saturate 
the  gas  sample. 

"After  again  allowing  the  current  of  gas  to  flow  through  the 
capillary  M  for  a  short  time  the  buret  and  pipet  are  connected  with 
each  other  by  turning  the  three-way  cocks  D  and  C  in  the  proper 
direction.     The  determination  of  the  amount  of  absorption  is  then 
made  as  follows:  A  portion  of  the  gas  is  passed  into  the  pipet  by 
raising  F  and  opening  G,  the  displaced  liquid  being  caught  in  a 
graduated  cylinder.     The  cock  C  is  closed  and  the  gas  and  liquid  in 
the  pipet  brought  into  intimate  contact  with  each  other  by  shaking 
the  whole  apparatus.     C  is  now  opened  to  allow  gas  to  enter  from 
the  buret  to  replace  that  absorbed.     This  process  is  repeated  until, 
on  opening  C,  there  is  no  further  decrease  in  the  volume  of  gas  in  A. 
The  volume  absorbed  is  found  by  subtracting  from  the  original 
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iTolume  of  gas,  the  volume  remaining  in  the  buret  plus  the  volume 
n  the  pipet.  The  volume  of  gas  in  the  pipet  is  equal  to  the  volume 
>f  liquid  drawn  off.  The  volume  of  liquid  remaining  is  easily 
:alculated  from  the  known  volume  of  the  pipet.  The  absorption 
X)efficient  or  'solubility'  is  the  ratio  of  the  volume  of  gas  absorbed, 
neasured  at  the  temperature  of  the  experiment,  to  the  volume  of 
the  saturated  liquid.  It  may  be  reduced  to  the  coefficient  used  by 
Bunsen  by  dividing  by  (i  +  a/)." 

In  the  case  of  the  majority  of  investigators  who  have  used  this 
nethod,  particularly  for  determinations  at  high  or  low  tempera- 
tures, the  absorption  pipet  has  been  kept  at  the  temperature  of  the 
aperiment  and  the  gas  measuring  buret  at  room  temperature,  the 
two  being  connected  by  means  of  a  flexible  capillary  which  permits 
the  absorption  pipet  to  be  independently  shaken.  This  arrange- 
ment makes  it  necessary,  in  calculating  the  absorption  coefficients, 
to  apply  the  usual  corrections  for  temperature  and  vapor  pressure 
to  the  volume  of  gas  in  the  buret.  This  is  a  complication  which  in 
some  cases  causes  uncertainties  in  regard  to  the  accuracy  of  the 
results  as  finally  calculated. 

A  somewhat  more  elaborate  form  of  apparatus  than  that  just 
described  was  developed  by  Drucker  and  Moles  (1910)  for  determi- 
nations in  cases  where  the  solubility  is  very  small.  These  authors 
give  results  for  hydrogen  and  nitrogen  in  aqueous  solutions  of 
glycerol.  The  particular  feature  of  the  apparatus  is  that  only  about 
one-tenth  the  usual  amount  of  solvent  is  employed  and  solubilities 
as  low  as  only  one-tenth  that  of  nitrogen  in  water  at  25°  can  be 
measured. 

An  apparatus  designed  for  determinations  at  very  high  pressures, 
using  a  Caillet  compression  tube,  is  described  by  Sander  (1911-12). 
It  was  used  for  determination  of  the  solubility  of  carbon  dioxide  in 
water,  alcohols,  and  other  organic  solvents.  The  principle  involved 
•s  that  the  pure  gas  is  first  compressed  above  mercury  in  a  graduated 
tube  and  the  volumes  corresponding  to  given  pressures  noted.  Simi- 
lar readings  are  then  taken  for  the  same  gas  after  a  small  accurately 
measured  amount  of  solvent  has  been  introduced  into  the  graduated 
tube.  The  difference  between  the  two  volumes  at  the  same  tem- 
perature and  pressure,  reduced  to  i  kg.  per  sq.  cm.  and  i  cc.  of 
liquid,  represents  the  solubility  of  the  gas  in  the  pjiven  solvent. 

Finally,  attention  should  be  called  to  the  method  of  determination 
3f  gas  solubility  based  on  the  principle  that,  for  volatile  solutes 
which  obey  the  laws  of  Dalton  and  Henry,  the  amount  which  is 
carried  away  by  an  inert  gas  when  known  volumes  are  bubbled 
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through  solutions  of  known  strength  of  volatile  solute,  can  be  used 
to  measure  the  comparative  solubilities  in  solvents  of  different  con- 
centrations. An  example  of  this  method  is  the  determination  of 
the  solubility  of  ammonia  in  aqueous  salt  solutions  by  Ab^g  and 
Riesenfeld  (1902).  The  very  ingenious  apparatus  consists  of  a 
generator  for  developing  a  stream  of  H2  +  O2  from  aqueous  NaOH, 
by  means  of  an  electric  current  measured  with  the  aid  of  a  copper 
voltmeter,  and  the  volume  of  gas  thus  determined.  This  was  passed 
through  a  spiral  in  the  vessel  containing  the  ammonia  solution  of 
known  concentration.  The  mixed  gases  passing  out  of  this  were 
received  in  a  third  vessel  containing  5  cc.  of  o.oi  n  HCl.  Electrodes 
were  provided  in  this  vessel  and,  by  means  of  conductivity  measure- 
ments, the  point  determined  at  which  all  of  the  HCl  became  satu- 
rated with  NH3.  Since  the  volume  of  the  H2  +  O2  required  for  this 
purpose  was  known,  the  partial  pressure  of  the  NHs  in  the  mixture 
could  be  directly  ascertained.  Comparative  determinations  of  the 
vapor  pressure  of  the  ammonia  in  water  and  a  series  of  salt  solutions 
made  in  this  way  were  calculated  to  ammonia  solubilities  on  the 
basis  of  the  relation  that,  for  two  solutions  of  equal  ammonia  con- 
tent, the  ammonia  pressure  is  reciprocally  proportional  to  the  solu- 
bility of  the  ammonia  in  them. 
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Acenaphthene,  i,  2,  i6 

bromo,  2 

chloro,  2 

iodo,  2 
Acetaldehyde,  2 

phenyl  hydrazone,  2 

trithio,  732 
Acetamide,  2 

tribromo,  2 

trichloro,  2 
Acetanilide,  3,  4 

chloro  and  bromo,  4 

nitro,  4,  70 

oxymethyl,  13 
Acetanisidine,  13 
Acetic  acid.  5-8,  84,  89,  366,  500, 

chloro,  5.  9-1 1 

cyano,  il 

esters,  12 
Acetic  anhydride,  5 
Acetins,  mono,  di  and  tri,  13 
Acetnaphthalide,  13 
Acetone,  13-15,  50,  125,  197,  248, 
4«o,  MI,  525,  534,  648,  695 

phenyl  h\Tlrazone,  487 
Acetphcnetidine,  477 
Acoiophenol,  89 
Aceiophcnone,  9,  10,  16,  84 

amino,  730 
Acetoioluidine,  732 
Aceiurelhan.  742 
Acetyl  acetone,  16 
Aceiyldiphenylamine,  283 
Acetylene,  16,  17,  438 

bi  iodide,  17 
Aceiylsiilicylic  acid.  loi,  593 
Acetyl  iribromophenol,  486 
Aeon i lie  acid,  17 
Aconitinc,  17 
Aorv  lie  acid,  trichloro,  18 
Aoiinium.  iS 
Adipio  acid,  18 
Adipinic  acid,  18 
Adoniiol,  dibenzal,  698 
Ag;^rio  acid,  18 
Air,  \q 
Alanine.  IQ.  x> 

phenyl,  4S6 
Albumin.  ^"> 

Alci>hol  vEthyH.  2,  12.  65,  66,  71 
1^5,  i^,  I60,  103,  235,  239, 
247,  24S,  2^k>-2<H,  296,  298- 
313,  4<H-5«  4v>i>-0. 4t^7.  50^ 
i^  53<V  5A3»  571,  574,  628. 
C7I 


Alizarin,  20 
Allantoin,  20 
Allocinnamic  acids,  254 
Ally  I  alcohol,  511,  534.  647 

isothiocyanic  ester,  443 

mustard  oil,  77 

thio  urea,  738 
Aloin,  20 
Alums,  30-32,  67,  180,  249,  582,  587. 

713 
Aluminium  bromide,  21-24 

chloride,  25-27 

fluoride,  27 

hydroxide,  28 

oxide,  28,  210 
626  rubidium  alum,  582 

sulfate,  29,  31 

sulfide,  29 

thallium  alum,  713 
Aminopropionic  acid,  19 
Aminosuccinic  add,  692 
Ammonia,  33-38,  70,  436 
444,      Ammonium  acetate,  39 

acid  oxalate,  59 

acid  sulfate,  64 

antimony  sulfide,  69 

arsenates,  39 

alum,  30 

benzoate,  39 

bicarbonate,  41-43 

bismuth  citrate,  150 

borates,  40 

bromide,  40,  99,  504 

bromide,  propyl,  benz>-l,  ctc^  41 

bromide,  tetraethyl,  41 

bromide,  tetramethyl,  41 

cadmium  bromide,  41,  167-8 

cadmium  chloride,  170-ij 

cadmium  iodides,  177 

cadmium  sulfate,  67 

calcium  ferroc\-anide,  51 

calcium  sulfate,  214 

carbonate,  13,  41 

cerium  sulfate,  241,  243 

cerium  nitrate,  241 

chloride,  43.  44-50,  60.  107, 109, 274, 

337-«.  353.  ^»  751 
chloride  camellite,  48 

chloride,  ethyl  and  meth\-l,  50 
,  72,  chromates,  51 

245,  chromium  alum,  32 

-300,  chromium  sulfate,  67 

509-  citrates,  51 

636,  cohali  chlorides,  256 

cnhalt  malonate,  259 
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lium    acerate,    cobalt    suUate, 

w  chloride,  265-6,  270 
;r  sulfate,  273,  557 


irhizate,  307 

in  sulfate,  67 

e,  52 

e.  5» 

e  phenyl  trimethyl,  55 

e  tetra  amy!,  55 

e  tetra  ethyl,  53,  55 

e  tetra  methyl,  54,  55 

e  tetra  propyl.  S4.  55 

lercurate,  55 

m  chlorides,  55,  335 

lium,  67 

:hloride,  337 

<ul(atc,  67 

anum  sulfate,  348 
:hloride.  353 
irobalticyanide,  43 
iulfate,  67 
m  sulfate.  68 
=.69 


esium  ferrocyanide,  jft 

csium  phosphate,  61 

esium  sulfate,  68 

anese  molybdate,  59 

anese  phosphate,  62 

anese  sulfate,  68,  404 

iric  bromide,  406 

xlate,  tetra,  55 

1  sulfate,  68,  273 

e.  45.  55-60 

-.59 

le.  59.  376.  735 

tate,  60 

lorate,  43,  44 

1  orate  derivatives,  44 

late,  53 

inganatc,  62 

Ifate.  69 

hales,  60,  61,  62 


hite 


,62 


ihomolybdate,  55 

e.  62 

um  bromide,  41 

um  chloride,  498 

ous  nitrite  compounds,  499 

lium  nitrosochloride,  587 

late,  6j 

te,  62 

fluoride,  62 

n  phosphates,  63 

It  sulfate,  68 

n  Bulhte,  69 


Ammonium  acetate,  sulfate,  45,  56, 60, 
63-69.  274.  404.  556,  594 
sulfoantimonate,  69 
sulfonates,  69 
stearate,  63 
strontium  sulfate,  6S 
Urtmte,  69 
tetroxolate,  59 
thiocyanale,  35,  70 
thorium  oxalate,  60,  723 
thorium  sulfate,  724 
"  ".rate.  57 
t,  70 


uranyl  carbonate,  43,  733-4 

uranyl  nitrate,  735 

uranyl  oxalate,  735 

uranyl  propionate,  736 

vanadate,  meta,  70 

vanadium  sulfate,  69 

zinc  chloride,  751 

zinc  oxalate,  754 

zinc  phosphate,  754 

zinc  sulfate,  69.  273 
Amygdalin,  70 
Amy!  acetate,  12,  70,  71 

alcohol,  71,  72 

alcohol,  ISO,  71,  72,291 
Amylamine,  72 

hydrochloride  (iso),  73 
Amy  I  ammonium  iodide,  tetra,  ■ 

ammonium  perchlorates,  44 

benrene,  84 

benzene  (i80>,  90 

bromide  (iso),  293 

butyrate,  70 
Amylene,  72.  73 

hydrate,  73 
Amyl  ether,  (iso).  393 

formate.  70,  71 

malonic  acid,  399 

propionate,  70 
Andromedotoxine,  73 
Anethol,  13,  73 
Aniline,  21,  72-So,  88,  89,  443 

bromo,  2t.  79 

dimethyl,  21.  123,  133 

ethyl,  79 

hydrochloride.  74,  78 

methyl.  31,  79,  292 

nitro,  4,  78,  79.  80 

nitro  methyl,  tetra.  79 

nitroso.  79 

nicroso  dimethyl,  77,  79 

propyl.  79 

sulfate.  So 
Anisaldehydc.  10 
Anisic  acid,  80 
Anisidine,  So 
Anisole.  80,  84,  89 

nitro,  80.  43 1 
Anthracene.  81,  83 
AnchraBavioe,  83 


SUBJECT 

INDE 

Anthraquinone,  82,  83 

Bariui 

hydroxy.  83 
Anchraruiine,  83 

bon 

broi 

Antimony,  83,  705,  712 

broi 

buti 

liihium  sul6de,  3^.  373 

cadi 

penta  chloride.  94 

penta  fluoride.  94 

potassium  sulfide,  goo-i 

potassium  tartrate.  96 

capr 

aelenidcs,  05 

sodium  sumdc,  627-6 

carb 

chlo 

sulfide,  277,  365 

chlo 

tri  bromide.  83-88 

chrfl 

tri  chloride,  8S-94 

cyai 

tri  fiuoride,  95 

fern 

tri  iodide,  95 

fluoi 

Iri  oxide,  95 

forn 

iri  phenyl,  95 

tri  sulfide.  95 

ijs. 

Antipyrine,  4.  96 

Apomorphine,  hydrochloride,  97,  442 

ioda 

iodi< 

Arab! nose,  C96 

iodi< 

Arachidic  acid,  97 

iodo 

Arbulin.  97 

ArRon,  97 

Aribiiol,  monobenzal,  698 

iaur 

Arsenic, -98,  705,  712 

mall 

pent  oxide,  100 

sulfide  (ous),  101 

mol; 

Iri  bromide,  98 

myr 

trichloride,  98 

iri  iodide,  95,  98 

.^. 

Iri  oxide.  39,  98-100,  629,  642 

Asparaginic  acid,  lOI 

oxid 

Aspirin,  lol,  593 

phei 

Astrakanii.  641.  668 

pall. 

Atropine,  101,  102 

^rh 

methyl  bromide,  102 
Auric,  Aurous,  (see  Gold) 

perc 

peri. 

Azelaic  acid.  102 

pers 

Azoanisol,  103 

pier, 

phcnctol.  103 

pot  a 

Azobenzenc.  16,  88.  102,  103,  123.  133, 

prof 

hydroxy,  lOjj 
Azobenioic  acid  ethyl  ester,  ic 
Azolicmine,  104 
Azonaphthalene,  103 
Azophcnetol.  103.  104 
Azotuluene.  103 
Azoxyanisol.  103 
Azoxybenzene.  103 
Azoxybcnioic  acid  ethyl  ester, 
Azoxyphenetol.  103 

Barbituric  acid,  diethyl,  744 
Barium  acetate,  104 
amyl  sulfate,  121,  122 

benzene  sulfonates,  123 
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Benzaldoxime,  124 

nitro,  124 
Benzalic  compounds  of  alcohols,  698 
Benzamide,  124 
Benzanilide,  124 

chloro,  124 
Benzaniline,  103 
Benzazonaphthalene,  103 
Benzene,  2,  5,  9,  10.  21,  77,  79,  83,  90, 
103,  124.  125-132,  135,  287,  482, 
576,  581.  702 

bromo,  14,  21,  90,  129,  288,  436,  572 

bromochloro,  etc.,  129 

bromo,  chloro,  iodo,  85 

bromo  nitro,  23,  24,  26 

chloro,  5,  90,  129,  130 

chloro,  bromo,  iodo  and  fluoro,  128 

chloronitro,  22,  23,  25,  77,  128 

disulfone  chlorides,  130 

dibromo,  21,  91 

dichloro,  91 

ethyl,  85,  90 

fluoro,  90 

fluoronitro,  85 

hexahydro,  280 

iodo,  90 

isoamyl,  90 

mixed  halogen  substituted,  129,  130 

nitro,  1, 4,  5,  21, 22, 25,  77,  79, 90, 91. 
103, 128, 131, 132,288.303,408,421 

nitro  chloro,  etc.,  129,  130 

nitroso,  77,  131 

propyl,  85,  91 

sulfonic  acid,  84,  89 

tri  nitro,  478 
Benzhydrol,  128,  132 
Benzil,  2,  9,  10,  88,  103,  124,  132,  136 
Benzine,  133 
Benzoic  acid,  5,  9,  10,  77,  84,  89,  128, 

133-145 
ammo,  137,  138 

amino  nitro,  138 

bromo,  chloro  and  iodo,  139,  140 

chloro,  136,  139 

dinitro  oxy,  145 

fluoro,  136,  140 

halogen  substituted,  139 

iodo,  140 

isopropyl,  279 

methoxy,  80 

methyl,  141 

methyl  esters,  140 

nitro,  136,  141-5.  590 

nitro  chloro,  and  bromo,  145 
Benzoic  aldehyde,  nitro,  2 

anhydride,  145 
Benzoin,  103,  124,  133,  145 
Benzonitrile,  21,  84,  90 
Benzophcnone,  10,  13,  22,  27,  84,  88, 
89,  103,  146,  166 

tetra  methyl  diamido,  440 
Benzoquinone,  10 
Benzosuifonazole,  587-8 


Benzosulfonic  acids,  amino,  136 
Benzoyl  chloride,  21,  27,  84,  89,  146 
Benzoyl  phenyl  carbinol,  145 

phenyl  hydrazine,  487 

tetra  hydroquinaldine,  146 
Benzyl  acetate,  288 

acetone,  di,  9 

alcohol,  288 
Benzylamine,  hydrochloride,  147 
Benzyl  amino  succinic  acid,  692 
Benzylaniline,  123,  145,  147 
Benzyl  carbamide,  226 

chloride,  80 

chloride,  nitro,  128,  147 

ethyl  ether,  288 
Benzylidene  aniline,  124,  145 

naphthylamines,  147 
Benzylidenes,  chloro  nitro,  147 
Benzyl  phenol,  147 
Beryllium  acetate,  147 

fluorides,  148 

hydroxide,  148 

laurate,  148 

meta  vanadate,  149 

myristate,  148 

oxalate,  148 

palmitate,  148 

phosphate,  148 

stearate,  148 

sulfate,  148,  149 
Betaine,  149 

salts,  149 
Betol,  149 
Bismuth,  150 

ammonium  citrate,  150 

chloride,  150 

citrate,  150 

double  nitrates,  151 

hydroxide,  151 

iodide,  151 

nitrate,  151 

oxide,  152 

ojcychloride,  150 

salicylate,  152 

selenide,  152 

sulfide,  152 

tellurite,  152 

triphenyl,  152 
Borax,    620-631    (see    Sodium    tetrar 

borate) 
Boric  acid,  40.  153-57,  189,  367,  630 

tetra,  157 
Boric  anhydride,  157 
Borneol,  224 
Boron  trifluoride,  157 
Brassidic  acid,  158 
Brassidinic  acid,  123 
Bromal  hydrate,  158 
Bromethyl  propyl  aceturea,  74* 
Bromine,  15,  150,  158-62 
Bromoform,  128,  162 
Brucinc,  162 

perchlorate,  162 
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Bnicine,  sulfate,  163 

tartrate,  163 
Butter  fat,  302 

Butadiene,  diphenyl,  163,  254 
Butane,  163 
Butyl  acetate,  12,  163 

alcohol,  iso,  291 

alcohols,  164,  165 

ammonium  percalorate,  44 

bromide,  iso,  292 

chloral,  165 

chloral  hydrate,  165 

formate,  163 

malonic  acid,  399 

sulfine  perchlorate,  698 
Butyric  acid,  102,  146,  165-6,  224 

trichloro,  166 
Butyric  aldehyde,  163 

Cacodylic  acid,  167 
Cadmium    ammonium    bromide, 
167-168 

ammonium  chloride,  170-1 

ammonium  iodides,  177 

barium  chloride,  171 

bromide,  167 

caesium  sulfate,  186 

chlorate,  169 

chloride,  iii,  167,  169-174  , 

cinnamates,  174 

cyanide,  175 

fluoride,  170,  175 

hydroxide,  175 

iodide,  167,  170,  175.  176,  177 

magnesium  chloride,  171 

nitrate,  178 

oxalate,  60,  178 

potassium  bromide,  168 

potassium  chlorides,  173-4 

potassium  iodides,  178 

potassium  sulfate,  179 

rubidium  bromide,  168 

rubidium  chloride,  172 

rubidium  sulfate,  587 

silicate,  178 

sodium  bromide,  169 

sodium  chloride,  174 

sodium  iodide,  178 

sodium  sulfate,  180 

sulfate,  170,  178,  179 

sulfide,  180 
Caesium  alum,  32,  180 

bicarbonate,  181 

bromide,  181 

carbonate,  181 

chlorate,  181 

chloraurate,  181 

chloride,  182,  183 

rhroniates,  181,  18.^ 

cobalt  inalonatc,  259 

(h'hyclroxv  tartrate,  186 

d<)ul)le  sulfates,  186 

fluoboride,  181 


Caesium  alum,  fluoride,  27,  183 

gold  chloride,  181,  308 

hydroxide,  183 

iodate,  183 

iodides,  183-ij. 

iridium  chlondes,  182 

iron  chloride,  340 

lead  bromides,  181 

mercuric  bromide,  181 

mercuric  chlorides,  182 

nitrate,  184 

oxalate,  185 

perchlorate,  181 

periodate,  183 

permanganate,  185 

platinum  chloride,  182,  498 

selenate,  185 

sulfate,  18^ 

tartrate,  dihydroxy,  186 

telluracid  oxalate,  185 
41,  tellurium  bromide,  712 

tellurium  chloride,  182,  712 

thallium  chloride,  182 

uranyl  chloride,  734 

uranyl  nitrate,  735 
Caffeine,  186-187 
Calcite,  192,  193 
Calcium  acetate,  187-8 

ammomium  ferrocyanide,  51 

ammonium  sulfate,  67,  214 

benzoate,  188 

bitartrate,  222 

borates,  188-9 

bromide,  99,  189 

bromide  mercuric  cyanide,  423 

butylacetate,  188 

butyrates,  190 

camphorates,  190 

caproate,  190 

caprylate,  190 

carbonate,  19 1-5,  218 

chlorate,  196 

chloride,  99,  111,  1 19,  121,  170,  i8( 
195-202,  641 

chloride  acetamidate,  198 

chloride  acetic  acidate,  198 

chloride  alcoholates,  199 

chroma  tes,  199 

cinnamates,  200 

citrate,  200 

ethyl  acetate,  188 

fluoride,  167,  189,  198,  201 

formate,  201 

glycerophosphate,  201 

heptoatc,  201 

hydroxide,  200-5,  215 

iodate,  206 

iodide,  198,  201,  206 

iodo  mercurate,  206 

lactate,  206 

magnesium  chloride,  196 

malates,  206-207 

malonate,  207 
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icetate,  methyl  acetate,  i88 
pentanate,  190 

203,  207-9,  222 

209 

late,  201 

209 

209-10 

57.  189,  I98»  210 

late,  212 

lide,  189 

le,  206 

threne  sulfonates,  220 

ites,  210,  211,  212 

im  ferrocyanide,  200 

im  sulfate,  218 

ate,  212 

icetate,  188 

m  sulfate,  218 

te.  213 

U9,  198.201,213 
thiosulfate,  222 
tes,  213 

195.  198,  203,  212,  214-20 
inhydrite,  214 
213,  220 
220 

!,  221-2 
ate,  208,  222 
S  213 
»,  223 

413    (see    also    Mercurous 
ide) 

B,  10,  128,  223 

8.  9,  136,  166,  223-5,  593 
,224 

225.  593 

225 

c  acid,  190, 225, 368, 383, 508, 

S78 

de,  225 

>xime,  225 

ir  (see  Sugar) 

line,  226 

jc,  226 

:ohbI.  239,  278,  481,  745 

es,  226 

128,  227 

'see  Methyl  alcohol) 

oxide,  227-234,  438 

;,  5,  128,  235 

le,  235-238 

de.  238 

oride,  125,  239,  288,  435,  572 

239 

. 388»  641 

,  ammonium  chloride,  48 

tm  chloride,  48 

.239 
J,  240 

oil,  468 

o 

240 


Cellose,  696 
Cephaeline  salts,  240 
Cerium  acetate,  241 

ammonium  nitrate,  241 

ammonium  sulfate,  241 

butyrates,  24.1 

chloride  (ous),  242 

citrate,  242 

cobalticyanide,  242 

dimethyl  phosphate,  242 

double  nitrates,  242 

double  sulfates,  243 

fluoride,  242 

formate,  241 

glycolate,  242 

lodate,  242 

malonate,  242 

oxalate,  242 

propionate,  241 

selenate,  243 

sulfate,  243-4 

sulfonates,  244 

tartrate,  244 

tungstate,  244 
Cesium,  (see  Caesium) 
Cetyl  alcohol,  9.  244,  574 
Chloral  formamide,  245 

hydrate,  96,  244-5 
Chlorine,  15,  150,  160,  239,  245-7 

dioxide,  247 

monoxide,  247 

trioxide,  247 
Chloro  acetic  acid  esters,  12 
Chloroform,  14,  15,  77,  126,  131,  247, 

248,  289,  435,  571 
Cholesterol,  248-9 

acetate,  248 

digitonide,  248 

stearic  add  ester,  249 
Cholesteryl  benzoate,  103 

isobutyrate,  103 

propionate,  103 
Choline  perchlorate,  249 
Chromic  acid,  51,  250,  372,  584,  651 
Chromium  alums.  249 

ammonium  alum,  32 

ammonium  sulfate,  67 

caesium  alum,  180 

chlorides,  249,  250 

double  salts,  250 

nitrates,  250 

sulfates,  250 

thiocyanate,  250 

potassium  cvanide,  531 

potassium  thiocyanate,  531 

rubidium  alum,  582 

thallium  alum.  713 

trioxide.  183,  250 
Chrysarobin,  250 
Chrysene.  250 
Cineole,  251 
Cinchona  alkaloids,  251 
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Cinchonidine,  251 

salts,  252 
Cinchonine,  251 

salts,  252 
Cinchotine  salts,  252 
Cinnamic  acid,  9,  10,  136,  252^254 

bromo,  253,  254 

chloro,  254 

methoxy,  254 
Cinnamic  aldehydes,  chloro  and  bromo, 

254 
Cinnamylidene,  123,  147,  163,  254 

acetophenone,  16 
Citric  acid,  51,  254-55 
Cobalt  acetate,  256 

amines,  255 

ammonium  chlorides,  256 

ammonium  sulfate,  67 

bismuth  nitrate,  151 

bromide,  256 

caesium  sulfate,  186 

cerium  nitrate,  242 

chlorate,  256 

chloride,  45,  256-8 

citrates,  258 

double  salts,  255 

fluoride,  258 

gadolinium  nitrate,  304 

iodate,  258 

iodide,  258 

lanthanum  cyanide,  346 

lanthanum  nitrate,  347 

lead  cyanide,  357 

malate,  259 

malonates,  259 

neodymium  cyanide,  449 

neodymium  nitrate,  449 

nitrate,  259 

oxalate,  259 

perchlorate,  256 

potassium  citrate,  258 

potassium  sulfate,  557 

praseodymium  nitrate,  568 

rubidium  nitrite,  259 

rubidium  sulfate,  587 

samarium  nitrate,  594 

sulfate,  259-60 

sulfide,  260 

thallium  cyanide,  717 

ytterbium  cyanide,  746 

yttrium  cyanide,  746 
Cocaine,  261 

hydrochloride,  261 

perchlorate,  261 
Cocaline,  302 
Codeine,  261 

phosphate,  261 

sulfate,  261 
Colchicine,  262 

salts,  262 
Collidine,  262 
Congo  red,  262 
Coniine,  262 


Copiapite,  344 
Copper  acetate,  262-3 

ammonium  chloride,  265-6,  270 

ammonium  sulfate,  273,  557 

bromide,  167,  263 

caesium  sulfate,  186 

carbonate,  263-4 

chlorate,  264 

chloride,    109,    iii,    150,    264-270, 

274 
chloride  (ous),  170,  183,  198 

cyanide,  270,  531 

hydroxide,  270 

iodate,  271 

iodide,  177,  271 

manganese  sulfate,  403 

nitrate,  271,  360 

oxalate,  272 

oxide,  270,  272 

potassium  carbonate,  264 

potassium  chloride,  267-8,  270 

potassium  sulfate,  274,  557 

rubidium  sulfate,  587 

sodium  sulfate,  276 

sulfate,  63,  272-7,  403,  454 

sulfide,  95,  277 

sulfonates,  277 

thallium  sulfate,  720 

tartrate,  277 

thiocyanate,  278 
Cotton  seed  oil,  294,  436,  468 
Coumarin,  132,  278 
Cream  of  tartar,  564-566 
Cresol,  9,  10,  77,  128,  251,  278,  279 

trinitro,  279 
Crotonic  acid,  9,  10,  279 

chloro,  279 
Cryolite,  28 

Cumidine,  pseudo,  279 
Cuminic  acid,  279 
Cyanimide,  279 
Cyanogen,  280 

Cyclohexane,  5,  86,  91,  128,  280 
Cyclohexanol,  280 
Cyclohcxanone,  280 
Cymene,  85,  91 

pseudo,  86 
Cryptopines,  methyl,  279 
Cytisine,  280 

Detonal,  742 

Dextrin,  281 

Diacetyl  morphine,  442 

Diacetyl  racemic  ether,  281 

tartaric  ether,  281 
Diamine  mercuric  chloride,  419 
Dibenzyl,  103,  123,  133,  145,  147,  281 

acetone,  9 

hydrazine,  147 
Dibnal,  742 
Dicyandiamidine,  279 
Didymium  ammonium  nitrate,  281 

potassium  sulfate,  281 
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Didymium  sulfate,  281 

sulfonates,  281 
Dieihylamine  (see  Ethyl  amine),  281 
Diet hylbarbit uric  acid,  742,  744 
Diethyldiacetyl  tartrate,  131 
Diethylene  ether,  302 
Diethylketone,  289 
Diethyl  oxalate,  10 
Dihyaro  naphthoic  acids,  447 
Dimethoxystilbene,  103 
Dimethyl  amine  (see  Methyl  amine),  437 

malonate,  10 

oxalate,  9,  10 

pyrone,  5,  9,  10,  21,  132,  136,  143, 
166,  253,  279,  304,  346,  400,  448, 

484,  486,  495.  575 

succinate,  5,  9,  10 

terephthalate,  10 

urea,  484 

xanthine,  721 
Dionin,  281,  442 
Diphenyl,  86,  91,  128,  282 

acetylene,  123,  254 

amine,  130,  132,  282-3 

amine  blue,  283 

amine,  hexanitro,  283 

butadiene,  123 

imide,  227 

hydrazine,  123 

methylamine,  283 

oxide,  282 

selenide,  283 

sulfide,  283 

telluride,  283 

urea,  738 
Dipyridyl  77,  132 
Dipronal,  742 
Dipropylazophenetol,  103 
Double  mercuric  chlorides,  420 
Dulcitol,  dibenzal,  698 
Dyes,  283 
Dysprosium  oxalate,  283 

Edestin,  283 

Egg  albumin,  20 

EUterin,  28J. 

Emetine  ana  salts,  284 

Epronal,  742 

Erbium  dimethyl  phosphate,  284 

oxalate,  284 

sulfate,  284 

sulfonate,  284 
Erusic  acid,  123,  158,  284 
Er>'thritol,  284,  698 

dibenzyl,  698 

Eserine,  492 
Ethane,  285 
Ethane,  diphenyl,  88 
Ether,  ethyl,  5,  10,  15,  16,  83,  128,  131, 
247,  248,  282,  289-290,  295,  297-9, 

313.  323.  425,  541 
petroleum,  477 


Ethyl  acetate,   10,    12,   77,   160,  247, 

285-6,  290,  313 
Ethyl  alcohol  (see  Alcohol) 

amine,  di,  128 

amine  hydrochloride,  296 

amine,  tri,  102,  iii.  133,  224,  405 

amines,  294-6 

ammonium  bromide,  tetra,  41 

ammonium  chloride,  tetra,  50 

ammonium  iodide,  tetra,  53,  55 

ammonium  perchlorates,  44 

benzene,  90 

benzoate,  10 

bromide,  160,  290,  296,  436,  572 

butyrate,  290,  296 

carbamate,  296,  741-2 

chloracetate,  12 

diacetyl  tartrate,  di,  300 

dichlor  acetate,  12 
Ethylene,  301 

bromides,  5,  22,  79,  103,  128,  131, 
280,  281,  283,  300,  301,  431 

chlorides,  128,  291,  296 

cyanide,  302,  693 

tetraphenyl,  302 

Ethyl  ether  (see  ether) 

formate,  299 
Ethylidene  chloride,  291,  296 
Ethyl  iodide,  296 

ketone,  di,  300 

malonic  acid,  399 

methyl  ketone,  299,  534,  649 

morphine,  281,  412 

morphine  hydrochloride,  443 

piperidine,  496 

propionate,  290,  300 

succinimide,  693 

sulfine  perchlorate,  698 

sulfonium  iodide,  tri,  699 

sulfon  methanes,  435 

trichlor  acetate,  12 
Ethyl  urethan,  742 

valerates,  300 
Eucaine  and  salts,  302 
Eucalyptole,  251 
Europium  sulfonate,  302 

Fats,  302 
Fatty  acids,  468 
Ferric  (see  Iron) 
Ferrous  (see  Iron) 
Fluorene,  132,  145,  303 
Fluorenone,  132 
Fluorescein,  303 
Formaldehyde,  303 
Formamidc,  5,  166,  303 
Formanilides,  chloro,  303 
Formic  acid,  5,  126,  130,  303,  304 
Fruit  sugar,  695-7 
Fumaric  acid,  304 
Furfuralazine,  123 
Furfurol,  304 
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Gadolinium  cobalticyanide,  304 

dimethyl  phosphate,  305 

double  nitrates,  304 

glycolate,  304 

oxalate,  304-5 

sodium  sulfate,  305 

sulfate,  305 

sulfonates,  305 
Galactose,  305,  695-7 
Gallic  acid,  305-6 
Germanium  dioidde,  306 

potassium  fluoride,  535 

sulfide,  306 
Glass,  306 
Glaserite,  559,  641 
Globulin,  306 
Glucoheptose,  696 
Glucose,  506,  695-97 
Glutaminic  acid,  306 

hydrochloride,  307 
Glutaric  acid,  307 
Glycerol,  75,  125 
Glycine,  1 1 1 ,  307 
Glycocoll,  307 

trimethyl,  149 
Glycolic  acid,  307 

phenyl,  507 
Glycyrrhizic  acid,  307 
Gold,  308,  705,  712 

caesium  chlonde,  181 

chloride,  308 

double  chlorides,  308 

lithium  chloride,  369 

phosphorus  trichloride,  308 
Grape  sugar,  695-97 
Guaiacol,  251,  309 

carbonate,  309 
Guanidine,  triphenyl,  2,  309 
Gulose,  697 
Gun  cotton,  465 

Helianthin,  309 

Helium,  J09-310 

Hemoglobin,  309 

Heptane,  239,  278,  291,  310,  436,  481 

Heptoic  acid,  310 

Heroine,  442 

Hexahydrobenzene,  280 

Hexamethylene,  280 

tetramine,  310 
Hexane,  78,  131,  291,  310,  436 
Hexanitrodiphenylamine,  283 
Hippuric  acid,  310-11 
Holocaine  hydrochloride,  311 
Homatropine  hydrobromide,  311 
Hydrastine,  311 

Hydrastinine  hydrochloride,  311 
Hydrazides,  312 
Hydrazine,  312 

dibenzyl,  147 

nitrate,  312 

perchlorate,  312 

sulfate.  312 


Hydrazobenzcne,  103,  123,  145, 147 
Hydriodic  acid,  312 
Hydrobenzene,  103,  147 

tetra,  87 
Hydrobenzoic  adds,  hexa,  140 
Hydrobenzoin,  133 
Hydrobromic  acid,  15,  160,  248,313 
Hydrochloric  acid,  247, 248, 298, 313-5 

517.  649  . 
Hydrocinnamic  acid,  253,  570 

Hydrocyanic  acid,  315 

Hydrofluoric  acid,  315 

Hydrogen,  316-21 

peroxide,  321-2 

selenide,  322 

sulfide,  37,  313,  315,  322-3 
Hydroquinol,  15,  77,  103, 224, 251,25^ 

323-4 
chloro  and  bromo,  324 

diacetyl  chloro  and  bromo,  324 
Hydroquinone  (see  Hydroquinol) 
Hydroxy  benzaldehyde,  123 

benzoic  acids,  140,  141 

benzoic  acid,  dinitro,  145 
Hydroxylamine,  324 

hydrochloride,  324 
Hyoscine  hydrobromide,  325 
Hyoscyamine,  324 
Hypophosphoric  acid,  490 

Iditol,  tribenzal,  698 

Indan  carboxylic  acid,  nitro,  325 

Indigo,  325 

Indium  ammonium  sulfate,  67 

caesium  alum,  180 

iodate.  325 
Inositol,  iso,  325 
Iodic  acid,  325,  536,  654 
Iodine,  55,  95,  98,  150,  160,  184.  » 

247,  271,  325-34.  429.  537.  713 
lodoeosine,  335 
Iodoform,  335 
lodol,  335 
Iridium  ammonium  chlorides,  55,  33 

caesium  chlorides,  182 

chloride,  335 

double  salts,  335 

potassium  chlonde,  526 

rubidium  chlorides,  585 
Iron  ammonium  sulfate  (alum),  67 

bicarbonate,  336 

bromide  (ous),  335 

caesium  alum,  180 

caesium  chloride,  340 

caesium  sulfate,  186 

carbonate  (ous),  336 

chloride,  150,  267,  270,  336-40 

fluoride,  652 

formate  340 

hydroxide,  341,  342 

nitrate,  341 

oleate,  342 

oxalate,  342 
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Lon  ammonium  sulfate  Talum),  oxide, 
2IO,  342 

phosphates,  342 

potassium  chloride,  339-40 

potassium  sulfate,  345,  558 

rubidium  alum,  582 

rubidium  sulfate,  587 

sodium  sulfate,  344 

sulfate,  29,  64,  179,  343-45 

sulfide,  277,  342,  345 

sulfonates,  345 

thallium  alum,  713 

thallium  cyanide,  717 

thiocyanate,  345 
Isoamyi  alcohol,  574 

urethan,  742 
Isobehenic  acid,  123 
Isobutvl  acetate,  formate,  etc.,  163 

alcohols,  164-5,  574 
Isobutylamine  hydrochloride,  165 
Isobutync  acid,  165-6 
Isoerusic  acid,  123 
Isopentane,  77,  476 
Isophthalic  acid,  490 
Isopropyl  aicohol,  511,  533,  571 

amine,  573 

bromide,  573 

chloride,  573 

iodide,  573 
Itaconic  add,  345 

Kainite,  641 
Keratin,  345 
Kieserite,  641 
Krypton,  345 

Lactdiethylamide,  744 
Lactic  add,  125,  346 

trichloro,  346 
Lactose,  695-97 
Lanthanum  ammonium  nitrate,  347 

bromate,  346 

citrate,  346 

cobalticyanide,  346 

dimethyl  phosphate,  348 

double  nitrates,  347 

double  sulfates,  348 

p:lycolate,  346 

lodate,  346 

malonate,  346 

molvbdate,  347 

oxalate,  347 

sulfate,  348 

sulfonates,  348 

tartrate,  349 

tungstate,  349 
Laurie  add,  349 
Lead,  349,  705,  712 

aceute,  349-350. 

ammonium  chloride,  35^ 

ammonium  cobalticyanide,  43 

ammonium  sulfate,  67 

arsenate,  350 


Lead,  benzoate,  351 
borate,  351 
bromate,  351 
bromide,  150,  351-2 
caesium  bromides,  1 81 
caprate,  352 
caproate,  352 
caprylaie.  352 
carbonate,  352-3 
chlorate,  353 
chloride,  46,  ill,  150,  170,  198,  270^ 

339.  351,  353-56 

chromate,  353,  357 

citrate,  ^57 

diphenyl  dicyclohexyl,  352 

double  cyanides,  357 

ferricyanide,  357 

fluoride.  351,  356,  357 

fluoro  chloride,  356 

formate,  358 

heptylate,  352 

hexyl  bromide,  352 

hexyl  chloride,  352 

hydroxide,  358 

hyposulfate,  365 

iodate,  358 

iodide,  351,  356,  357,  358,  359 

laurate,  352,  360 

malate,  359 

myristate,  352 

nitrate,  116,  360-2 
Lead  nonylate,  352 

oxalate,  362 

oxides,  351,  356,  357,  362 

palmitate,  352,  360,  362 

peroxide,  362 

persulfate,  365 

phosphate,  ^S7,.362 

potassium  chloride,  355 

potassium  ferricyanide,  357 

potassium  iodide,  359 

potassium  sulfate,  364,  558 

stearate,  352,  360,  362 

succinate,  363 

sulfate,  357,  362-65 

sulfide.  95,  277,  345,  356,  365 

sulfonates,  365 

tartrate,  366 

tetraphenyl.  352,  362 

tetracyclohexyl,  352 
Lecithin,  366 
Leonite,  641 
Leucine.  366 
Lignoceric  acid,  97,  366 
Ligroin,  366 

Lime  (see  Calcium  hydroxide) 
Linseed  oil,  468 
Lithium.  37,  366 

acetate,  366 

ammonium  sulfate,  68 

ammonium  tartrate,  69 

antimony  sulfide,  366,  373 

benzoate,  367 
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Lithium,  bicarbonate,  369 
bichromate,  372 
borate,  367 
bromale,  367 
bromide,  100,  367 
camphorate,  368 
carbonate,  368-9 
chlorate,  369 
chloraurate,  369 

chloride,  100,  III,  183,  198,  270,  356, 

370-1 
chromate,  372 
citrate,  372 
fluoride,  27,  373 
formate,  373 
gold  chloride,  308,  369 
hippurate,  373 
hydroxide,  367,  371-3 
hypophosphate,  377 
iodate,  374 
iodide,  373,  374 
iodo  mercurate,  374 

laurate,  374».375 

mercuric  iodide,  374 

molybdate,  375 

myristate,  374,  375 

nitrate,  117,  376 

nitrite,  376 

oleate,  374 

oxalate,  60,  376 

oxide,  378 

palmitate,  374,  375 

permanganate,  377 

phosphate,  377 

potassium  sulfate,  377 

salicylate,  377 

silicate,  119,  213,  367,  378 

sodium  sulfate,  377 

stearate,  374,  375 

sulfate,  29,  64,  121,  179,  220,  259, 

274.  343.  365,  369,  376,  377»  378 

sulfoantimonate,  366,  373 

tartrates,  378 
Lutidine,  574 
Lyxose,  696 

Magnesium,  378 
acetate,  378 

ammonium  arsenate,  39 
ammonium  ferrocyanide,  389 
ammonium  nitrate,  59 
ammonium  phosphate,  61 
ammonium  sulfate,  68 
benzoate,  379 
bicarbonate,  385-86 
bismuth  nitrate,  151 
bromate,  379 
bromide,  379 

bromide  alcoholates,  379,  381 
bromide  anilinates,  379,  381 
bromide  compounds,  379,  382-3 
bromide  etherate,  379-80 


Magnesium,    bromide    phenylhydrazi- 
nates,  379.  3?^ 

cadmium  chloride,  171 

caesium  sulfate,  186 

calcium  chloride,  196 

camphorate,  383 

carbonate,  13,  384-86 

cerium  nitrate,  242 

chlorate,  387 

chloride,  46,  iii.  170,  196,  198,339. 
.  356.  371.  387-8,  641 

cinnamate,  389 

chromate,  389 

ferrocyanides,  389 

fluoride,  389 

fluosilicate,  3^ 

gadolinium  nitrate,  304 

hydroxide,  385,  389,  390 

hypophosphate,  395 

iodate,  390 

iodide,  390 

iodide  alcoholates,  391,  392 

iodide  anilinates,  391,  392 

iodide  compounds,  391,  393,  394 
Magnesium  iodide  etherates,  391,  392 

iodo  mercurate,  394 

lanthanum  nitrate,  347 

laurate,  394 

mercuric  iodide,  394 

myristate,  39^ 

neodymium  nitrate,  449 

nitrate,  395 

oleate,  395 

oxalate,  60,  395 

oxide,  28,  210,  378,  395 

palmitate,  394 

phosphate,  395 

plat  in  ic  cyanide,  389 

potassium  ferrocyanide,  389 

potassium  chloride,  388 

potassium  chromate,  389 

potassium  sulfate,  396,  397 

praseodymium  nitrate,  568 

rubidium  sulfate,  587 

salicylate,  3^5 

samarium  nitrate,  594 

silicate,  213,  378,  396 

sodium  sulfate,  668 

stearate,  394 

succinate,  396 

sulfate,  273,  388,  396-7,  480, 641, 665 

sulfite,  397 

sulfonates,  397 
Maleic  acid,  304,  398 
Malaminic  acid,  398 
Malonic  acid,  299,  398-9 
Malonic  acids,  substituted,  399 
Maltose,  695-7 
Mandelic  acid,  398-400 

butyl  esters,  400 

methyl  esters,  400 
Manganese  ammonium  molybdate,  59 

ammonium  phosphate,  62 
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Manganese  ammonium  molybdate,  am- 
monium sulfate,  68,  404 
bismuth  nitrate,  151 
borate,  400 
bromide,  400 
caesium  sulfate,  186 
carbonate,  401 
cerium  nitrate,  242 
chloride,  47.  m.  170,  198.  356,  37U 

388.  401 

cinnamate,  401 

copper  sulfate,  403 

fluosilicate,  401 

hydroxide,  401-2 

hypophosphite,  402 

icKlomercurate,  402 

lanthanum  nitrate,  347 

mercuric  iodide,  402 

neodymium  nitrate,  449 

nitrate,  402 

oxalate,  402 

oxide,  402 

potassium  chloride,  401 

potassium  vanadate,  405 

praseodymium  nitrate,  568 

rubidium  sulfate,  587 

samarium  nitrate,  594 

silicate,  X19,  213,  396,  402 

sodium  sulfate,  404 

sulfate.  274-5,  378.  403-5 

sulfide,  405 

titanate,  402 
Mannitol,  166,  405,  698 

tribenzal,  698 
Mannose,  695-7 
Matico  oil,  468 
Mellibose,  606 

Mellitic  acici,  hexamethyl,  431 
Menthane,  431 

Menthol,  128,  xjx,  224.  245,  431 
Menthyl  mandelates,  400 
Mercury,  378,  598 

acetate,  406 

ammonium  iodide,  55 

barium  iodide,  115 

benzoate,  406 

bromide,  131,  158,  351,  406-8 

caesium  bromide,  181 

caesium  chlorides,  182 

calcium  iodide,  206 

chloride,    47,    80,     no,     182,    268, 
409-21,  526 

cinnamate,  422 

cyanide,  422-4 

diphenyl.  95.  152,  430 

double  cyanides,  423 

fulminate,  424 

iodide,  170,  177,  408,  421,  424-9,  616 

iodide  diamine,  4i29 

lithium  iodide,  374 

magnesium  iodide,  394 

manganese  iodide,  402 

nitrate,  429 


Mercury,  oxide,  429-30 

potassium  chloride,  410,  420 

potassium  iodide,  425,  541 

rubidium  chloride,  412 

selenite,  4^0 

sodium  chloride,  411 

sodium  iodide,  656 

strontium  iodide,  682 

sulfate,  430-1 

sulfide,  431 

zinc  thiocyanate,  752 
Mesitylene,  86,  ^2,  292 
Meta  arsenic  acid,  98 
Methacetin,  13 
Methane,  432-3 

diphenyl,  86,  92,  433 

tnphenyl,  88,  282,  309,  433*4 
Methoxybenzoic  acid,  80 
Methoxycinnamic  acid,  103 
Methoxystilbene,  di,  677 
Methyl  acetate,  12,  247,  435 

alcohol,  5,  37.  72.  128,  160,  235,  247, 
248,  280,  286,  299,  313.  3x5.  323» 
435.  436,  501,  510,  574 

amines,  437,  438 

amine  chloroplatinates,  438 

amine  hydrochloride,  438 

ammonium  bromide,  tetra,  41 

ammonium  chloride,  tetra,  50 

ammonium  iodide,  tetra,  54,  55 

ammonium  perchlorates,  44 

aniline,  21,  292 

aniline,  di,  132 

anisate,  10 

benzoate,  10,  21 

benzoic  acids,  730 
Methylene  blue,  439 

bromide,  21,  439 
Methyl  butyrate,  438 

carbinol,  tri,  227 

chloride,  315,  439 

cinnamate,  9,  10 

cryptopines,  279 

ether,  37,  248,  301,  315,  438 

ethyl  ketone,  299,  534,  649 

hexyl  carbinol,  574 

iodide,  436,  439 

iso  thiocyanate,  443 

malonic  acid,  399 

mellitic  acid,  hexa,  431 

mustard  oil,  223 

orange,  309,  4J9 

oxalate,  439 

phenyl  carbamide,  226 

phenyl  picramides,  492 

picric  acid,  495 

piperidines,  496 

propionate,  ^39 

propyl  azo  pnenol,  X03 

pyridines,  574 

pyridines,  tri,  262 

pyridine  zinc  chloride,  574 

salicylate,  251,  439 
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Methyl  butyrate,  succinic  acid,  71 1-2 

sulfate,  440 

sulfine  perchlorate,  698 

sulfone  methanes,  435 

toluate,  10 

urea,  484 

urethan,  431,  742 

valerate,  438 
Michler's  ketone,  440 
Milk  sugar,  695^97 
Molybdenum  trioxide,  440 
Molybdic  acid,  440 
Morphine,  441 

acetate,  442 

hydrochloride,  442 

perchlorate,  442 

salts,  442 

sulfate,  442 

tartrate,  442 
Mustard  oil,  443 
Myristic  acid,  443 

Naphthalene,  5,  9,  13,  21,  79,  86,  92, 
98,  123,  128,  130-2,  166.  223-4, 
251,  279,  282-3,  300-1,  324,  431, 

433-4.  443-7 
bromo,  87,  92 

chloro,  87, 92 

dihydro,  446 

nitro,  86,  92,  224,  283,  408,  421,  446 

picrate,  126 

sulfonic  acid,  446 
Naphthoic  acid,  4A7 
Naphthoic  acids,  aihydro,  447 
Naphthols,  10,  128,  224,  251,  283,  301, 
446,  447,  448,  593,  703, 

picrate,  447 
Naphthyl  acetate,  10 

amine,  79,  224,  240,  283,  309,  446, 
448 

amine  sulfonic  acids,  448 

benzoate,  448 

hydrazones  of  sugars,  697 

salicylate,  149 
Narceine,  448 
Narcotine,  449 
Neodymium  chloride,  449 

cobalticyanide,  449 

dimethyl  phosphate,  450 

double  nitrates,  449 

glycolate,  449 

molybdate,  449 

nitrate,  450 

oxalate,  449-50 

sulfonates,  450 

tungstate,  450 
Neon,  450 

Neurine  perchlorate,  450 
Nickel  ammonium  sulfate,  68,  273 

bismuth  nitrate,  151 
Nickel  bromate,  451 

bromide,  451 

caesium  sulfate,  186 


Nickel  bromate,  carbonate,  451 

car  boxy  1,  451 

cerium  nitrate,  242 

chlorate,  451 

chloride,  47,  452 

citrate,  452 

gadolinium  nitrate,  304 

hydroxide,  452 

iodate,  452 

iodide,  453 

lanthanum  nitrate,  347 

malate,  453 

neodymium  nitrate,  449 

nitrate,  453 

oxalate,  453 

perchlorate,  451 

potassium  citrate,  452 

potassium  sulfate,  455,  557 

praseodymium  nitrate,  568 

rubidium  sulfate,  587 

samarium  nitrate,  594 

sodium  sulfate,  454 

sulfate,  453-5 

sulfide,  455 

thallium  sulfate,  720 
Nicotine,  456 
Nigella  oil,  468 

Niobium  potassium  fluoride,  456 
Nitric  acid,  224,  395,  456-7,  542 

oxide,  438,  461,  465 
Nitrocellulose,  465 
Nitrogen,  457-461 

oxide  (ic),  461 

oxide  (ous),  462-5 

tetroxide,  465 
Nitrophenyl  chloroform,  248 
Nitrosobenzene,  131 
Nitrosopiperidine,  496 
Nitrosyl  chloride,  247 
Nitrous  oxide,  462-5 
Novocaine,  466 

hydrochloride,  466 

Octane,  466 

Octyl  alcohol,  239,  278,  481,  745 
Oenanthyl  urethane,  742 
Oils,  302,  468 

baldo  leaves,  468 

castor,  oleic,  olive,  etc.,  249 

cotton  seed,  294,  436 

helianthus  annus,  468 

olive,  468 

turpentine,  440,  733 
Oleic  acid,  248,  466-7 
Olein,  tri,  467 
Orthovanillin,  744 
Osmic  acid,  468 

Oxalic  acid,  59,  185,  348,  376,  468-9 

549-51,  661 
Oxybenzoic  acids,  140,  141,  251 
Oxybenzoic  acid,  dinitro,  145 
Oxygen,  470-3 
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Ozokerite  paraffin,  475 
Ozone,  473-4 

Palladium  chloride,  474 

Palmitic  acid,  97.  248,  443,  467,  474-5» 

677 
acetic  ester,  446 

acid  cetyl  ester,  475 
Palmitin,  tri,  467,  475 
Papaverine,  475 
Paraffin,  283,  446,  475 
Paraformaldehyde,  303 
Paraldehyde,  2,  128,  301 
Para  morphine,  721 
Pentane,  476 

iso,  77,  131.  282 
Peptone,  476 
Perchloric  acid,  476 
Perseitol,  dibenzal,  698 
Petroleum,  294 

benzine,  133 

ether,  477 
Phenacetm,  477 
Phenanthraquinone,  477~8 
Phenanthrene,  128,  132,  145,  223,  282, 

283.  443,  478-79 
picrate,  479 
Phenetidine,  acet,  477 
Phenetol,  86,  93,  292 

dinitro,  80 

Phenol,  9,  10,  15,  76,  78,  79,  83,  86,  93, 

102,  123,  124,  127,  131-3.  135.  146, 

156,  224,  227,  251,  280,  283,   295. 

300,  301,  310,  315,  373,  397,  423, 

433.  445.  446,  448,  466,  479-84. 
536,  682,  704 

dinitro,  4,  303 
Phenols,  amino,  136,  251 

acetyl  tribromo,  486 

bromo,  484,  486 

chloro,  15,  77,  79.  283,  486 

iodo,  486 

nitro,  15,  77,  128,  251,  446,  484-6 

nitroso,  486 

tribromo,  132 
Phenolate  of  phenyl  ammonium,  484 
Phenolphthalein,  486 
Phenyl  acetic  acid,  9,  12 

alanine,  486 

amine,  di,  21,  80,  128,  282-3 

amine,  tri,  282 

anisyl  ketone,  10 

benzoate,  10 

carbinol,  tri,  227 

diacetylene,  di,  163 

dibromo  propionic  acid,  570 
Phenylene  diamines,  486 
Phenyl  ether,  132 

ethylene,  tetra,  302 

glycolic  acid,  307 

glyoxal  phenyl  hydrazone,  307 

guanidine,  tri,  2,  309 
ydracrylic  acid,  732 


Phenyl  hydrazines,  484,  486-7 

hydrazine,  di,  163 

hydrazones  of  sugars,  697 

methane,  di,  433 

methane,  tri,  282,  309,  433-4,  704 

methyl  amine  hydrochloride,  438 

methyl  carbamide,  226 

piperidines,  di,  497 

propiolic  acid,  570 

propionic  acid,  254,  570 

salicylate,  10,  251,  593 

selenide,  dibromo,  487 

selenium  bromide,  di,  596 

telluride,  dibromo,  487 

tellurium  bromide,  di,  596 

thiocarbamide,  738-9,  740 

thio  urea,  738-740 

trimethyl  ammonium  iodide,  55 
Phloroglucinol,  487 
Phosphomolybdic  acid,  488 
Phosphoric  acid,  224,  489-90 
Phosphorus,  488-9 

acid,  489 

sulfides,  489 

triiodide,  95,  98 
Phthalic  acids,  4^ 
Phthalic  acids,  nitro,  491 
Phthalic  anhydride,  491 
Phthalide,  2,  309 

carboxylic  acid,  492 
Phthalimidc,  492 
Phthalonic  acid,  492 
Phthalyl  hydroxylamine  324 

phenyl  hydrazides,  312,  487 
Physostigmine,  492 

salicylate,  492 

sulfate,  492 
Phytosterol,  248 
Picramides,  methyl  phenyl,  492 
Picric  acid,  5,  81,  240,  279,  301,  303, 
309,  446-8,  484,  486,  49^-5.  731 

methyl,  495 
Picrotoxine,  495 
Picoline,  574 
Pilocarpine,  496 

hydrochloride,  496 

mtrate,  496 
Pinacolin,  496 
Pimelic  acid,  495 
Pinene,  203 

hydrochloride,  496 
Pipecoline,  496 
Piperidine,  280,  496 

propyl,  262 
Piperidines,  di  phenyl.  497 
Piperidine  hydrochloride,  496 

methyl,  496 
Piperine,  496,  497 
Piperonal,  9,  10,  136 

nitro,  10 
Piperonilic  aldehyde,  2 
Platinates,  chloro,  of  hydrocarbon  sul- 
£nes,  499 
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Platino  amines,  499 
Platinous    nitrite    ammonium    com- 
pounds, 499 
Platinum  alloys,  49J 

ammonium  bromide,  41, 

bromide,  407 

caesium  chloride,  182 

chlorides,  49^ 

double  chlondes,  498 

magnesium  cyanide,  389 

potassium  bromide,  497 
Ponceau,  499 
Potasammonium,  500 
Potassium,  37, 500 

acetate,  500 

acid  sulfates,  560 

alum,  30,  31 

amyl  sulfate,  564 

antimony  sulfide,  500-1 

antimony  tartrate,  96 

arsenate,  501 

barium  ferrocyanide,  1 12 

benzoate,  502 

beryllium  fluoride,  148 

bicarbonate,  508-9 

bioxalate,  551 

bisuifate,  560,  563 

bitartrate,  564-6 

bitartrate,  dimethyl  ester,  566 

borates,  502 

bromate,  503 

bromide,  100,  167,  263,  480,  504-7 

bromide,  mercuric  cyanide,  423 

butyrate,  508 

cadmium  bromide,  168. 

cadmium  chlorides,  173-4 

cadmium  iodides,  178 

cadmium  sulfate,  179 

calcium  ferrocyanide,  200 

calcium  sulfate,  218 

camphorates,  508 

carbonate,  13,  35,  264,  353,  369, 
508-12,  544,  557 

carbonyl  ferrocyanide,  531 

cerium  sulfate,  243 

chlorate,  512-15,  714 

chloride,  45,  48,  109,  iii,  121,  170, 
I74»  183,  196.  198,  267,  270,  274, 
307,  339.  340,  356,  371,  388.  410, 
480,  504,  505,  507,  509,  512,  516- 
26,  53i»  543.  552,  637.  641,  643, 
668,  672 

chloride,  carnellite,  48 

chloride  mercuric  cyanide,  423 

chloro  iridate,  526 

chloro  platinate,  498 

chromate,  353,  526-30.  559 
Potassium  chromium  alum,  249 

chromium  molybdate,  250 

chromithiocyanate,  531 

chromocyanide,  531 

citrate,  530 

cobalt  citrate,  258 


Potassium  chromium  alum,  cobalt  mal- 
onate,  259 
cobalt  sulfate,  557 
copper  carbonate,  264 
copper  chloride,  267-8,  270 
copper  sulfate,  274,  557 
cyanate,  531 
cyanide,  270,  531 
dichromate,  527-30 
didymium  sulfate,  281 
dihydroxy  tartrates,  566 
dipropyl  malonate,  512 
ethyl  sulfate,  563-4 
ferricyanide,  531-2 
ferrocyanide,  531 -2 
ferrosulfate,  558 
fluoboride,  502 

fluoride,  27,  1 12,  242,  507,  526, 532-4 
fluotitanate,  568 
formate,  535 
germanium  fluoride,  535 
gold  chloride,  308 
nippurate,  311 
hydroxide,  501,  502,  507,  509,  526, 

,   529.  534-^,  555,  558 
hypophosphate,  555 

hypophosphite,  555 
iodate,  536 

iodide,  100,  177,  326,  425,  504,  505, 
507.    518.    519,    526,    534»    536, 

537-41 
iodide  mercuric  cyanide,  423 

iodomercurate,  541 

iridium  chloride,  526 

iron  chloride,  339-40 

iron  sulfate,  345 

lanthanum  sulfate,  348 

lead  chloride,  355 

lead  cobalticyanide,  357 

lead  ferricyanide,  357 

lead  iodide,  359 

lead  sulfate,  364,  558 

lithium  sulfate,  377 

lithium  tartrate,  378 

magnesium  chloride,  388 

magnesium  chromate,  389 

magnesium  ferrocyanide,  389 

magnesium  sulfate,  396,  397 

manganese  chloride,  401 

manganese  sulfate,  405 

mercuric  cyanide,  423 

mercuric  chloride,  410-11,  420 

mercuric  iodide,  425,  541 

meta  borate,  502 

meta  phosphate,  502,  526,  534,  555 

methyl  sulfate,  564 

molybdate,  529,  530,  541 

nickel  citrate,  452 

nickel  sulfate,  455,  557 

niobium  fluoride,  456 

nitrate,  45,  55,  116.  117,  208,  360, 
376,  480,  506,  509,  519.  520,  521, 
541,  542-8,  552,  643,  657,  659,  71S 
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PoCassium    chromium    alum,    nitrite, 

548-^ 

oxalate,  60,  549-52,  735 

perborates,  502 

perchlorate,  515,  554 

periodate,  536 

permanganate,  552-4 

persulfate,  563 

phosphates,  526,  534,  554-5 

phosphomolybdate,  555 

picrate,  554,  719 

platinum  bromide,  497 

platinum  chloride,  498 

pyrophosphate,  526,  534,  555 

rubidium  perchlorate,  583 

rubidium  nitrosochloriae,  587 

selenate,  556 

silicate,  378,  556 

sodium  carbonate,  512 

sodium  sulfate,  668,  559 

sodium  sulfite,  564 

sodium  tartrate,  566 

sodium  thiosulfate,  568 

stannate,  556 

stannous  chloride,  522 

strontium  sulfate,  558 

succinate,  691 

sulfate,  31,  45,  64,  Ki,  149,  166,  179, 
220,  259,  274.  365.  378.  388,  397, 
405,  480,  509,  512,  522,  526,  529, 

530.  554.  541.  544»  552,  556-^2, 

641,  668,  719 
sulfide,  ^64 

sulfoantimonate,  500-1 
sulfonates,  564 
tantalum  fluoride,  710 
tartrate,  564-566 
tellurate,  §66 
telluric  acid  oxalate,  552 
tellurium  bromide,  712 
tetroxalate,  552 
thiocyanate,  70,  566-7 
thiosulfate,  568 
titanium  fluoride,  568 
thorium  sulfate,  724 
tungstate,  530,  541,  562 
uranyl  butyrate,  733 
uranyl  carbonate,  512 
uranyl  chloride,  734 
uranyl  nitrate,  735 
uranyl  oxalate,  735 
uranyl  propionate,  736 
uranyl  sulfate,  736 
vanadate,  568 
yttrium  oxalate,  747 
zinc  cyanide,  532 
zinc  sulfate,  557 
zinc  vanadate,  568 
Praseodymium  chloride,  568 
dimethyl  phosphate,  569 
double  nitrates,  568 
glycolate,  568 
molybdate,  568 


Praseodymium  chloride,  <nalate,  568 

sulfate,  569 

sulfonates,  569 

tungstate,  569 
Probnal,  742 
Propione,  300 
Propiolic  acid,  phenyl,  570 
Propionic  acid,  303,  315,  436,  569-70 

acid,  amino,  19 

acid,  iodo,  570 

acid,  phenyl,  570 

aldehyde,  570 
Propionitrile,  571 
Propyl  acetate,  12,  571 

alcohol,  5,  128,  51 X,  571-2,  574.  636, 

647 

alcohol,  iso,  535 

ammonium  iodme,  tetra,  54,  55 

ammonium  perchlorates,  44 

amine  hydrochloride,  573 

amines,  572-3 

anisole,  73 

benzene,  91 

bromide,  293,  573 

butyrate,  571 

chloride,  573 
Propylene,  573 
Propyl  formate,  571 

iodide,  573 

malonic  acid,  399 

piperidine,  262,  496 

propionate,  571 

sulnne  perchlorate,  698 
Pseudo  cumidine,  279 
Pyrene,  573 

Pyridinammo  succinic  acids,  575 
Pyridine,  21,  127.  136,  258,  279,  439, 

446,  484,  a86,  574  , 
Pyridines,  methyl,  ethyl,  etc.,  574 

trimethyl,  262 
Pyrocatechol,    15,   77,    H^,  224,  251, 

32^,  446,  575 
Pyrogallol,  15.  22a,  575        .       ,    , 
Pyrone,    dimethyl    (see    Dimcthylpy- 

rone 
Pyrophosphoric  acid,  490 
Pyrotartaric  acid,  307,  71 1-2 
Pyroxylin,  465 

8uinaldine,  benzoyl  tetrahydro,  146 
uinidine,  251,  575 

salts,  575 

sulfate,  576 
Quinine,  128,  251,  576,  577 

glycerophosphate,  578 

hydrochloride,  578 

pyrotart rates,  579 

salicylate,  578 

salts,  577-8 

sulfate,  578 

tannates,  579 
Quinhydrone,  575 
Quinol,  132,  448 
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Quinoline,  484,  486 
ethiodide,  579 

Radium  emanations,  579^80 
Rape  oil,  468 
Ram  nose,  695-97 

Resorcinol,  15,  77,  131.  146,  224,  251, 
283.    324.    446,    484.    495.    575. 
580-1,  654 
Retene,  145 

Rhamnitol,  dibenzal,  698 
Rhamnose,  696 
Rhodium  salts,  581 

sodium  nitrite,  660 
Rosolic  acid,  582 
Rosaniline,  581 

hydrochloride,  582 
Rubidium  alum,  32,  582 

bicarbonate,  582 

bromide,  582 

bromiodide,  585 

cadmium  bromide,  168 

cadmium  chloride,  IJ2 

caesium  nitrosochlonde,  587 

calcium  sulfate,  218 

carbonate,  582 

chlorate,  583 

chloride,  183,  270,  356,  371,  412,  583 

chromate,  584 

cobalt  nitrite,  259 

dichromate,  584 

dihydroxy  tartrate,  587 

double  sulfates,  587 

fluoboride,  582 

fluoride,  27,  584 

fluosilicate,  586 

hydroxide,  536,  584-5 

gold  chloride,  308 

iodate,  585 

iodide,  585 

iridate,  585 

mercuric  chloride,  412 

molybdate,  585 

nitrate,  586 

perchlorate,  583, 

periodate,  585 

periodides,  585 

permanganate,  554,  586 

platinum  chloride,  498 

potassium  perchlorate,  583 

ruthenium  nitrosochloride,  587 

selenate,  586 

silicotungstate,  586 

sulfate,  220,  587 

tellurate,  586 

telluric  acid  oxalate,  586 

tellurium  bromide,  712 

tellurium  chloride,  584,  712 

thallium  chloride,  584 

thiocyanate,  567 

uranyl  chloride,  734 

uranyl  nitrate,  735 
Ruthenium  salts,  587 


Saccharin,  587-8 

Salicin,  588 

Salicylamide,  588 

Salicylates,  methyl  and  phenyl,  251 

Salicylic  acid,  15,  136,  251,  480,  575, 

aldehyde,  10 
Salol,  9, 96,  149,  224,  225,  245, 309, 431, 

448,  593 
Samarium  chloride,  594 

dimethyl  phosphate,  594 

double  nitrates,  594 

glycolate,  594 

oxalate,  594 

sodium  sulfate,  594 

sulfate,  594 

sulfonates,  595 
Santonin,  593 
Scandium  oxalate,  595 

sulfate,  595 
Schdnite,  641 

Scopolamine  hydrobromide,  325 
Sebacic  acid,  595 
Selenic  acid,  596 
Selenious  acid,  597 

anhydride,  597 
Selenium,  334,  408,  421,  596,  720 

bromide,  diphenyl,  596 

dioxide,  597 
Silica,  210,  362,  378,  395,  402,  556,  597 
Silicon,  598 

iodides,  598 

tetraphenyl,  302,  362,  598,  729 
Silicotungstic  acid,  598 
Silver,  598,  705,  712 

acetate,  598-9,  622 

acetyl  propionate,  617 

arsenate,  600 

arsenite,  600 

benzoate,  600 

borate,  600 

bromate,  601 

bromide,  351,  367,  507,  582,  601-4 

butyrate,  604 

caproates,  605 

carbonate,  605 

chloroacetate,  599-600 

chlorate,  605 

chloride.  183,  198,  270,  356,  371,  388 
583.  604-12 

chromate,  612 

citrate,  613 

cyanide,  531.  613 

dichromate,  613 

ethyl  methyl  acetate,  600 

ferricyanide,  613 

fluoride,  613-4 

fulminate,  614 

heptoate,  614 

iodate,  614-5 

iodide,  271,  359,  374,  537,  604,  605 
611,  615-6 

isobutyrate,  604 
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Silver,  isovalerate,  624 

laurate,  617 

levulinate,  617 

malate,  617 

methyl  ethyl  acetate,  600 

myristate,  617 

nitrate,  57.  546,  548.  599,  617-9 

nitrite,  1 18, 209, 376, 549, 619-20, 660 

onanthylate,  614 

oxalate,  620 

oxide,  620-1 

palmitate,  617 

permanganate,  621 

phosphate,  621 

propionate,  621 

propyl  (di)  acetate,  600 

salicylate,  621 

selenides,  95,  152 

sodium  cyanide,  613 

stearate,  617 

succinate,  621 

sulfate,  219,  378.  562.  621-3 

sulfide,  29,  95.  loi,  277,  365,  611,  624 

sulfonates,  624 

tartrate,  624 

thallium  cyanide,  613 

thiocyanate,  567,  605, 624 

valerates,  624-5 

vanadate,  625 
Sodammonium,  625 
Sodium,  37, 625 

acetate,  500,  626-7 

acid  phosphate,  663 

alum,  32 

ammonium  phosphates,  62 

ammonium  sulfate,  68 

ammonium  sulfite,  69 

antimony  sulfide,  627-8 

arsenates,  628-9 

benzoate,  187,  629 

beryllium  fluoride,  148 

biborate,  630-1 

bicarbonate,  43,  634,  637-8 

bisulfate,  670,  672 

borate,  367 

borate  (tetra),  629-31 

bromate,  631 

bromide,  99, 167, 604-5, 631-2, 634-5 

cacodylate,  633 

cadmium  bromide,  169 

cadmium  chloride,  174 

cadmium  iodide,  178 

cadmium  sulfate,  180 

caesium  sulfate,  186 

calcium  thiosulfate,  222 

camphorates,  633 

carbonate,  13,  218,  509,  5x2,  633-7, 
647.  655 

cerium  sulfate,  243 

chlorate,  639 

chloride,  45,  49,  109-11,  X2i,  166, 
170,  174,  183,  196-8,  267-8,  270, 
274»  339.  356.  371.  388,  4".  480, 


507.   512.   517,   519,   521-2.   526, 

544-5»  548,  562,  583,  611,  632,  635, 

637.  639-49,  661,  669-71,  690 
chromates,  649-52 
cinnamate,  652 
citrate,  652 
copper  sulfate,  276 
cyanide,  270,  531,  613,  649 
dichromate,  650-2 
diethyl  barbiturate,  629 
dihyclrogen  phosphate,  663 
ferrocyanide,  532,  652 
fluoride,  27,  175,  357,  534,  632,  649, 

652 
fluosilicate,  652 
fluozirconate,  676 
formate,  653 
gadolinium  sulfate,  305 
glycerophosphate,  653 
gold  chloride,  308 
hydrogen  arsenate,  629 
hydrogen  phosphate,  662 
hydrosulfite,  673 
hydroxide,   109,  113,  536,  585,  627, 

629,   630,   632,   643,   649,   651-4, 

663,  670 
iodate,  654 
iodide.  177,  616,  632,  634,  649,  652, 

654-6 
iodide  mercuric  cyanide,  423 
iodomercurate,  656 
iron  sulfate,  344 
lanthanum  sulfate,  348 
lithium  sulfate,  377 
lithium  tartrate,  378 
magnesium  sulfate,  668 
manganese  sulfate,  404 
mercuric  chloride,  41 1 
mercury  iodide,  656 
meta  borate,  502,  631 
meta  phosphate,  631 
meta  vanadate,  676 
molybdate,  440,  656 
nickel  sulfate,  454 
nitrate,  55,  58,  109,  116-7,  208,  222. 

360,  376,  509,  519,  545-6,  548,  618, 

652,  635,  644-5,  656-61 
nitrite,  649,  659-60 
nitrophenol,  662 
oleate,  480,  660 
oxalate,  552,  660-1 
palmitate,  661 
perchlorate,  639 
phenolate,  662 
phenol  sulfonate,  674 
phosphate,  662 
phosphate  fluoride,  664 
phosphites,  ()()^ 
picrate,  664 

|X)tassiuni  carbonate,  512 
potassium  sulfate,  559,  668 
|X)tassium  tartrate,  566 
potassium  thiosulfate,  568 
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Sodium,  pyrophosphate,  631,  649,  664 

rhodonitrite,  660 

salicylate,  187,  590,  665 

samarium  sulfate,  594 

selenate,  665 

silicate,  119,  2x3.  378,  396,  631,  665 

silver  cyanide,  613 

stannate,  665 

succinates,  665-6 

sulfate,  121,  179,  2x8,  220,  259-60, 
274.  365.  378.  397.  405.  522,  526, 
559,  562,  623,  632,  637,  641,  649, 
651-2,  656,  658,  660-1,  667-72, 

747 
sulfide,  455,  672 

sulfite,  673 

sulfoantimonate,  627-8 

sulfonates,  673-4 

tartrate,  566,  674 

tellurates,  674 

tetraborate,  367,  629-31 

tetrachromate,  650 

tetraiodofluorescein,  335 

thiocyanate,  567 

thiosulfate,  208,  222,  628,  674-5 

thorium  sulfate,  725 

trichromate,  650 

tungstate,  656,  665,  672,  675 

uranyl  chromate,  734 

uranyl  oxalates,  66  x 

urate,  676 

yttrium  sulfate,  747 

zinc  sulfate,  755 

zirconium  fluoride,  676 
Sorbitols,  benzal,  698 
Sorbose,  697 
Sparteine,  676 

sulfate,  676 
Stannous,  stannic  (see  Tin) 
Stearic  acid,  97,  248,  446,  467-8,  475, 

676-7 
Steann,  tri,  225,  467,  475,  677 
Stilbene,  88,  103,  123,  133,  147,   280, 

677 
Strontium  acetate,  677 

ammonium  sulfate,  68 

benzoate,  678 

bromate,  678 

bromide,  100,  678 

camphorate,  678 

carbonate,  649,  678-9 

chlorate,  679 

chloride,  100,  ill,  119,  170,  198, 
356,  371,  388,  526,  649,  679,  680 

chromate,  680 

cinnamate,  681 

fluoride,  680,  681 

formate,  681 

glycerophosphate,  681 

hydroxide,  678,  680-2 

hyposulfate,  365 

iodate,  682 

iodide,  682 


Strontium  acetate,  iodide  mercuric  cy 
anide,  423 

iodomercurate,  682 

malate,  683 

malonate,  68^ 

mercuric,  iodide,  682 

molybdate,  683 

nitrate,  361,  546,  548,  659,  681,  683 

nitrite,  620,  683-4 

oxalate,  684 

oxide,  157,  198,  680,  684 

periodide,  682 

permanganate,  684 

potassium  sulfate,  558 

salicylate,  684 

silicate,  378,  665 

succinate,  685 

sulfate,  378,  562,  672,  680,  685-6 

tartrate,  686 

tungstate  (di),  686 
Strychnine,  687 

salts,  688-9 
Suberic  acid,  689 
Succinic  acid,  136,  480,  666,  6qo-2 

acid,  amino,  692 

acid,  bromo,  692 

acid,  chloro,  692 

acids,  pyridinamino,  575 

acid  nitrile,  102,  133,  135,  224,  299 
405,  445,  618,  649,  693 
Succinimide,  693 
Sucrose  (see  Sugar) 
Sugar,   166,   187,   198,  205,  397,  512, 

548,  627,  636,  648,  672,  693-8 
Sulfanilic  acid,  698 
Sulfine  chloroplatinates,  499 
Sulfonal,  435,  448,  593 
Sulfonium  perchlorates,  698 

iodide,  triethyl,  699 
Sulfur,    76,    127,    130,    150,    160,   247, 
334,  421,  446,  489,  564,  596,  672, 
699-705,  720,  729 

dioxide,  160,  224,  247,  315,  436,  438, 

..  705-8 
Sulfuric  acid,  5,  9,   10,   16,   124,   136, 

145,  146,  278,  279,  484,  486,  575, 

708-9,  726,  731 
Sulfon  methanes,  ethyl,  and  methyl,  435 
Sulfur  trioxide,  708-9 
Sulfuryl  chloride,  2^7,  708 
"Superphosphates,'   212 
Syngenite,  218 

Tachhydrite,  196,  641 

Talitol,  tribenzal,  698 

Tannic  acid,  710 

Tantalum  potassium  fluoride,  710    . 

Tartaric  acid,  480,  481,  710-11 

Telluric  acid,  712 

Telluric  acid  caesium  oxalate,  185 
acid  potassium  oxalate,  552 
acid  rubidium  oxalate,  586 

Tellurium,  334,  596,  705,  712,  720 
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rellurium,  bromide,  diphenyl,  596 

caesium  chloride,  182 

chromium  alum,  249 

double  salts,  712 

rubidium  chloride,  584 

tetra  iodide,  713 
Terephthalic  acid,  490 
Terpm  hydrate,  712 
Tetra  hydrobenzcne,  89 

iodo  pyrrol,  335 
Tetronsil,  435 
Thallium  alum,  32,  713 

bisulfate,  720 

bromate,  713,  716 

bromide,  713 

caesium  chloride,  182 

carbonate,  713 

chloride,  xx I,  150,  170,  X83,  198,  270, 

339.  356,  371.  388»  526,  583.  611, 
649,  680,  713,  7x5-8 

chlorate,  714 

chromate,  717 

cyanide,  717 

double  cyanides,  717 

double  sulfates,  720 

fluoride,  717 

hydroxide,  717 

iodate,  718 

iodide,  713,  718 

mercuric  cyanide,  423 

nitrate,  547,  548.  619,  659,  7x8 

oxalate,  718 

perchlorate,  714 

phosphate,  718 

picrate,  719 

platinum  chloride,  498 

rubidium  chloride,  584 

selenate,  719 

silver  cyanide,  613 

sulfate,  31,  719-20 

sulfide,  720 

sulfite,  720 

thiocyanate,  716,  720 

vanadates,  721 
Thallo  thallic  chloride,  717 
Thebaine,  721 
Theobromine,  187,  721 
Theocin,  721 
Theophylline,  721 
Thiocarbamide  (thiourea),  70 

diodo  di,  226 
Thiophene,  128 

carbonic  acids,  721 
Thiophenylazine,  123 
Thiosinamine,  738 
Thiourea  (thiocarbamide),  70,  738 
Thorium  ammonium  oxalate,  60,  722 

ammonium  sulfate,  724 

borate,  722 

chloro  acetates,  721 

chloro  oxalate,  723 

emanations,  721 

hippurate,  722 


Thorium  ammonium  oxalate,  nitroben- 
zene sulfonate,  725 

oxalate,  722-3 

picrate,  723 

potassium  sulfate,  724 

selenate,  723 

sodium  sulfate,  725 

sulfate,  723-5 
Thoulet  solution,  541 
Thulium    bromo    nitrobenzene   sulfo- 
nate, 725 

oxalate,  725 
Thymol,  5,  10,  146,  227,  251,  446,  484, 

495.  593,  725-^ 
Tin,  334,  705,  712,  726 

chloride,  170,  198,  247,  270,  356,  371, 
388,  401,  522,  713,  726-7 

diphenyl,  430 

hydroxide,  728 

iodide,  728-9 

oxalate,  729 

potassium  chloride  (ous),  522 

sulfate,  729 

sulfide  (ous),  95 

tetraphenyl,  598,  729 

triphenyl,  95 
Titanium  potassium  fluoride,  568 

silicate,  119 
Tolane,  103,  X23,  147 
Toluene,  21,  87,  88,  93,  239,  247,  278, 
293.  301.  3x3,  481.  704.  729-30, 

745 
bromo,  128,  227,  293,  301,  484,  572, 

693.  726,  730 
chloro,  87,  93 
chloro  nitro,  730 
dinitro,  i 
nitro,  24,  26,  27,  77,  79,  87,  93,  128, 

132,  283,  293,  300,  303,  408,  421, 

446.  465.  478,  729-30 
sulfonamines,  729 
sulfochloride,  730 
trinitro,  i,  16,  224,  495,  575 
Toluic  acids,  9,  10,  12,  136,  575,  730, 

Toluidines,  79,  136,  224,  240,  283,  293, 
324,  431,  446,  448,  484,  486,  581, 


731-2 


Tolyl  carbamide,  226 

Trehalose,  696 

Tribenzylamine,  730 

Triethytamine,  102,  11 1  (sec  Ethyl- 
amine) 

Trimethylamine,  437  (sec  Methyl- 
amines) 

Trimethylethylene,  72 

Triolein,  467 

Trional,  435 

Trioxymethylene,  303 

Tripalmitin,  ^67,  475 

Triphenylamine,  282,  73a 

Triphenyl  arsine,  732 

Triphenylbismuthme,  732 
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Triphenyl  phosphine,  732 

guanidine,  2 

stibene,  732 
Tristearin,  467,  475,  677 
Trithioacetaldehyde,  732 
Trithiobenzaldehyde,  732 
Tropaeolin,  309 
Tropic  acid,  732 
Tungsten  trioxide,  675 
Turpentine,  294,  440,  733 

Ulexine,  280 

Uranyl  ammonium'carbonate,  43, 733-4 

ammonium  oxalate,  735 

ammonium  propionate,  736 

caesium  chloride,  734 

chloride,  733-4 

double  nitrates,  735 

iodate,  734 

nitrate,  734-5 

oxalate,  661,  735-6 

potassium  butyrate,  733 

potassium  carbonate,  512 

potassium  chloride,  734 

potassium  oxalate,  735 

potassium  propionate,  736 

potassium  sulfate,  736 

rubidium  chloride,  734 

sodium  chromate,  734 

sodium  oxalates,  661 

sulfate,  736 

tetra  methyl  ammonium  chloride,  734 
Uranium  sulfate,  736 
Urea,  279,  484,  486,  737-8 

diphenyl,  738 
Urethan,  80,  128,  283,  296,  421,  446, 

484.  593,  730,  741-2 

derivatives,  742 

methyl,  431 
Uric  acid,  742-3 
Ureide  of  glucose,  741 

Valeramides,  744 
Valeric  acid,  743 
Vanadium  ammonium  sulfate,  69 

caesium  alum,  180 

rubidium  alum,  582 

thallium  alum,  713 
Vanillic  aldehyde,  2 
Vanillin,  9, 10,  744 
Vaselin,  5 
Veratrine,  744 
Veratrol,  730,  744 
Veronal,  742,  744 
Vesuvin,  744 
Vinyl  sulnne  perchlorate,  698 

Water,  5,  125,  131,  133,  138-42.  144, 
164-6,  227,  235,  245,  248,  280, 
282,  285,  287,  294-5,  297,  299, 
302,  468,  487,  589,  593,  729,  730, 

Welcfmmt  oil,  468 


Xanthine,  dimethyl,  721 
Xanthone,  132 
Xenon,  745 

Xylenes,  2,  5.  21,  88,  94,  128,  281, 294, 
301,  484,  581,  693,  705,  730,  744 
nitro,  745 
Xylenol,  745 
Xylidene,  79,  484 
Xylitol,  dibenzal,  698 
Xylose,  696 

Ytterbium  benzene  sulfonate,  746 

cobalticyanide,  746 

dimethyl  phosphate,  746 

oxalate,  746 

sulfate,  746 
Yttrium  chloride,  746 

cobalticyanide,  746 

dimethyl  phosphate,  747 

elycolate,  746 

hydroxide,  747 

iodate,  746 

malonate,  746 

nitrate,  747 

oxalate,  747 

potassium  oxalate,  747 

sodium  sulfate,  747 

sulfate,  747 

sulfonates,  748 

tartrate,  748 

Zein,  748 
Zinc,  150,  712 

acetate,  748 

ammonium  chloride,  751 

ammonium  oxalate,  754 

ammonium  phosphate,  754 

ammonium  sulfate,  69,  273 

arsenite,  748 

benzoate,  749 

bicarbonate,  749 

bismuth  nitrate,  151 

bromide,  749 

caesium  sulfate,  186 

carbonate,  749 

cerium  nitrate,  242 

chlorate,  750 

chloride,  in,  150,  170,  198,  270, 
339.  356,  388,  401,  680,  713,  727 
750-1 

chromates,  751 

cinnamate,  752 

cyanide,  531,  752 

fluoride,  652,  752 

gadolinium  nitrate,  304 

Hydroxide,  752-3 

iodate,  753 

iodide,  753 

lanthanium  nitrate,  347 

mercuric  thiocyanate,  752 

neodymium  nitrate,  449 

nitrate,  395,  754 

oxalate,  60,  754 


842 


SUBJECT  INDEX 


Zinc,  oxychlorides,  750 
phenol  sulfonate,  756 
potassium  cyanide,  532 
potassium  sulfate,  557 
potassium  vanadate,  568 
praseodymium  nitrate,  568 
rubidium  sulfate,  587 
samarium  nitrate,  594 
silicate,  178,  378 
sodium  sulfate,  755 


Zinc,  sulfate,  274-5,  404,  754-5 

sulfide,  277,  345,  365,  624,  755 

sulfite,  755 

sulfonates,  755-6 

tartrate,  756 

thallium  cyanide,  717 

thallium  sulfate,  720 

valerate,  756 
Zirconium  sodium  fluoride,  676 

sulfate,  756 
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